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Sewage Lifting Sewage <£ *£ 



ABSENCE OF MOVING PARTS 
SELF-CLEANSING 
VELOCITY INSURED 





WATER or sewage in high level system gravitates into flush tank C 
which, when the flushing point is reached, discharges its contents 
through pressure pipe D into air-cylinder E, forcing the air therein 
through air-pipe F. The sewage which has gravitated through the low 
level system into sewage receiver A, and thence (passing flap valve 
which prevents its return ) into forcing cylinder B, is thus lifted into 
the high level sewer through rising main G. 

The contents of flush tank C are sufficient to completely empty the 
air-cylinder of air, and also fill pipes D and H, thus bringing into action 
and automatically withdrawing the liquid contents of air-cylinder E and 
recharging same with air through vent pipe I in readiness for the next 
discharge. In building sets, the water thus withdrawn may be collected 
in a supplementary water tank and from thence feed the fixtures which 
are below it. 

In cases where "wastes" are not available for pressure liquid, a 
small open dome is placed in sewage receiver A connected by air-pipe 
with flush tank C, which latter will then discharge only when forcing 
cylinder B is filled and the sewage rising in sewage receiver A displaces 
the air in the dome. Inasmuch as the pressure liquid is discharged into 
the high level system, it may be used for supplying sanitary fixtures 
(in office buildings), flushing sewers, etc. 



The Automatic Sewage Lift Jgjjj* 



ted by air, compressed by 
a falling column of liquid in tran- 



sit to fixtures or sewers. Always ready for immediate use. 



fcu^J*^ 



MERRITT & COMPANY 

[ Licensees under Adams & Priestman Patents; 

1024=1030 Ridge Ave., Philadelphia 



Every apparatus guaranteed 



Write for particulars 



A BUILD1NU SET 



THE PRIESTJHAN AUTOMATIC SEWAGE DISTRIBUTING APPARATUS 




INSTALLED 



By the City of Charlotte, N. C. 

By the Town of Hanover, Pa. 

By the Village of Ridgewood, N. J. 

At the Works of the Lackawanna Steel Company, Buffalo, N. Y. 

At the Eastern Reformatory, Napanoch, N. Y. 



Flow of Sewage from Septic Tank to Ridge and Furrow Filters 
at Eastern New York Reformatory, Napanoch, N. Y. 

" Automatically operated by a simple arrangement of air bells 
and connecting pipes without moving parts. wh i c h permit the entire 
flow ... sewage to pass through the first Chamberuntil thesewaeefo 
the open furrow reaches the depth of i8 inches, and then by cans 
ing an air bind in the feed pipe, automatically cuts off its own sunt 
ply and transfers the entire flow to the second chamber and S Sen 
urrow. Here the process is repeated and again consecnt ivelTh 
the third and fourth chambers, the last returning thTflow to the 
fi*s1 pinning the circle over." c 

Pifty-seventh Annual Report of the Prison Association 

01 New \ urk. page 





RIDGE AND FURROW FILTER AUTOMATICALLY CONTROLED 



; i. Priestman Automatic Air=Lock Sluices , N " ,,,vin « > ,rls 

«JT » ■ be operated without 

•Ite* , , , , "^~^^^^™^~~"~ ,— additional head. 

liter beds automatically fed in rotation. Contact beds automatically ! 



in contact. 



PRIVATE INSTALLATION. 



MERRITT & COMPANY 

Contracting Engineers 

1024=1030 Ridge Ave., Philadelphia 



Write tor particulars 
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STANDARD SIZES C 




44 Diamond M Lath 
24 Gau gc . Shccs. Ifl in s. s 96 ins. 20 s g y*. p., hundlc . 

tere. Sheets, 24 in. x ee ins. 16 s g . V ds. Pcr bundle. 
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EXPANDED METAL. 




mpany 

id Metal Co. 

WORKS 

e, Philadelphia 

5 

7 Clay St., Baltimore 



k ' A" Lath. 
24 Gauge, Sheets. 18 ins. x 96 ins. 12 sg. yds. per bundle. 

t4 B" Lath. 
27 Gauge. Sheets is to. I H Im, 20 sq. yds. per bundle 
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The Associated Expanded 
Metal Companies 



THE NORTH WESTERN EXPANDED METAL COMPANY, CHICAGO 

CENTRAL EXPANDED METAL COMPANY, PITTSBURGH 

THE EASTERN EXPANDED METAL COMPANY, BOSTON 

EXPANDED METAL ENGINEERING COMPANY, NEW YORK 

ST LOUIS EXPANDED METAL FIREPROOEING COMPANY, ST. LOUIS 

THE^OUTHERN EXPANDED METAL COMPANY, WASHINGTON, D. C. 

MERRITT & COMPANY, PHILADELPHIA 

BUFFALO EXPANDED METAL COMPANY, BUFFALO 

EXPANDED METAL FIREPROOFING COMPANY OF PITTSBURGH, 

PITTSBURGH 

WESTERN EXPANDED METAL AND FIREPROOFING CO., 

SAN FRANCISCO 

EXPANDED METAL AND FIREPROOFING CO., LIMITED, 
TORONTO, CANADA 



EXPANDED METAL 



NOTWITHSTANDING Expanded Metal has been a staple in the commercial list of construction materials 
for the last fifteen years, it is nevertheless still regarded as a unique product in the mechanical world. 
Although originally designed and perfected with a view to a special use as a mesh for the manufacture 
of fences, guards and railings, in which field it still has a considerable demand, it is at this time a very large 




Figure 1 



factor in structural operations throughout the world. Curiously enough almost any mechanic upon examination 
of a sample of the metal to-day would say, "that's an easy thin-' to make/' hut for all that it required great 
skill and much patience to bring it to a point of commercial perfection. As a material it is nothing more or less 
than a plain sheet of steel, which, by an automatic machine, is opened into meshes of any desired size or section ot 




Figure 2 



strand. The operation is accomplished, as said, by an automatic machine which receives the sheet cold, and at a 
single stroke the slitting and opening of the meshes are simultaneously accomplished. No material is wasted, 
no pieces are lost, and the elastic limit of the steel is increased. The finished sheet of Expanded Metal is from 
three to eight times as large as the original sheet of steel, according to the size of the meshes in the finished sheet. 



4 EXPANDED MK T A L 

The material is made to-day, for the most part, by machines which give a product in uniform length of 

8 feet, the width being 12 inches to 72 inches, as occasion niav require. Steel as light as 21 gauge is used with 
meshes only f of an inch, while for other purposes sheets are being cut from No. 8 steel irith diamond meshes 

5 inches by \2 inches, with many intervening sizes and weights, making possible any desired combination of me&h 
si/e and strength. 

In the accompanying illustrations are shown three standard types of material. The first. Fig. 1, represents 
the original form in which the material was commercially produced as a lathing mesh, and in this form it is still 
being made with perfect success mechanically and with entire satisfaction to users. There is no better material 
made upon which to plaster than this. Fi K . 2 represents a more recent production in the way of a lathing mesh 
which is described as ••diamond mesh/ 1 In common practice sheets of these two materials are produced in lengths 
of 8 feet and in widths of 18 inches, and they constitute the standard in the specifications of all leading architects 
throughout the country. Fig. H is the typical form of mesh which has been developed for uses quite too numerous 
to mention in this catalogue; suffice it to say that meshes including | inch, lj inches, 2 inches, 3 inches. 4 inches, 
and (J inches are produced to-day and meeting large demands, according to their fitness for the particular case in 
hand. In the sheet accompanying this book are shown in full form what may be termed standard sizes. It 




Figure 3 



would be impossible to designate the special fitness for each material in a catalogue of thi f . m 

Shes -' ** Nations in widths of sheets and in .eight of steel are u^Z \ ""* 

ments The ntW „, I ., according to the mechanical require- 

view of making a mesh formation of steel to answer a den d for "" ght *"* ^ a 

— - - — *-*. h «„ 2:: ,: ';:.,;:,: co ;r ■r'™ ™- — •>- - - 

been put m „„h ,„„.„, .,,„„„ „„ ,,, ' . """"-'■ Thc mul "P l ' tJ i"" I- wbidl the material ],„ 

Specific information can be had of any of the (Uori.Wr 

J UK Asso, ut„l ( ompan.es or of any „f their agencies. 
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Reinforced Concrete Construction 
Theoretically Considered 



AS a building material concrete has gradually advanced in favor, by virtue of its durability, adaptability and 
/\ the facility offered for rapid construction at a moderate cost. The resistance offered by plain concrete, 

however, to tensile and shearing stresses is so small and unreliable as to practically prohibit its use. with 
economy and safety, in structures subjected to the stresses mentioned, and this fact alone, until recently, has 
greatly retarded a more extensive use. The fortunate discovery that concrete may be reinforced with metal so as 
to largely increase the resistance to tensile and shearing stresses has entirely overcome the serious objection 
mentioned, greatly extending the scope of application, thus bringing reinforced concrete rapidly to the front 
rank of ideal materials for construction. Introducing the metal converts a practically inelastic body into one 
possessing elasticity in addition to durability, increasing strength with age, rust-proof and fire-resisting 
qualities, susceptibility to rapid and economical execution, pliability to various forms, and, finally, innumerable 
aesthetic possibilities The reader is referred to Fig. 4 as a valuable object lesson of the benefits resulting from 
the introduction of reinforcement. The sections shown represent a plain concrete beam and one reinforced with 
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RWNFORCED- CONCRETE BEAM * 




Figure 4 



one per cent, of metal. They are designed in strict accord with data obtained by Prof. AY, K. Hatt from full- 
sized, plain and reinforced beams tested to destruction. Each has the same width and is proportioned to develop 
equal resistance to a given load similarly applied to both. The diminution of depth obtained by inserting the 
reinforcement represents, therefore, an equal saving in weight and head-room, also a proportionate reduction in 
cost, extending to all members of the structure influenced by the weight of the beam under consideration. More- 
over, the composite beam possesses an incalculable element of safety as compared with a plain concrete 
beam, in that ample warning is given before final rupture takes place. It is impractical to discuss at length the 
theory of reinforcing concrete. We trust, however, that the following brief enumeration of the general principles 
will suffice as a guide to a practical working knowledge of the subject for those who may not spare the time for 
a more thorough investigation. 

The fundamental principle maybe stated as follows: In any structural member, mortar or concrete, 
reinforced by metal, is capable of sustaining very much greater elongations than when not reinforced and still 
effectually contribute to the resistance of the member. 

This premise is amply confirmed by numerous tests, the results differing only in the degree of elasticity 
imparted to the concrete by the reinforcing metal. M. Cousidere concludes, from the results of his exhaustive 
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researches, that the extensibility of concrete is increased at least ten-fold by reinforcement and accounts for the 
phenomena as follows: 

"The ductility of mortar will appear when the mortar is associated with metal having an elastic limit 
considerably exceeding its own. which will consequently contribute materially to the support of the weakest 
sections, stopping their premature deformation and making each section take the greatest elongation of which 
it is capable. The reinforcing metal does not change the intrinsic properties of the mortar or concrete, but 
enables them, to produce their resistance simultaneously in all sections, increasing thereby the strength and 
durability of the structure."" 

Referring to the same subject. Prof. W. K. Hatt. of Purdue University, makes the following statement 
in summing up the results of his ably conducted series of tests on reinforced beams. (See Engineering News, 
February 27th and July 17th, 1902). 

"The important fact is the increased extensibility of reinforced concrete in tension. Thus while plain 
concrete broke with an ayerage extension of 1 : 7000 the reinforced concrete broke with an average extension of 
1 :1400. The effect of reinforcement probably is to distribute the maximum elongation over the entire length of 
the beam, whereas in the case of plain concrete the maximum elongation is confined to the fractured section. 11 

The theoretical analysis given below has been advanced by Prof. Hatt as the result of the tests previously 
mentioned. The analysis assumes a parabolic distribution of stress for both compression and tension in concrete 
(an assumption warranted from numerous stress diagrams) and a position of the neutral axis depending upon the 
percentage of the sectional area of steel to that of concrete. Typical load-deflection diagrams were obtained 
on which the author calls attention to three characteristic points, viz. : The point where the curve first turns from 
a straight line, which corresponds to the yield point of other materials. The point of first crack in the con- 
crete, and the point at which the elastic limit of the reinforcing metal is reached; the latter is designated as the 
point of ultimate strength. The following formulae, as derived bv Prof. Hatt, are applicable when the tensile 
strength of the concrete is neglected and the stresses are as indicated in Figure 5. The theory is based on the 
following assumptions : 
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Figure 3 



Sections plane before bending remain plane surfaces, 
therefore, the distortion of any fiber is proportional to its 
distance from the neutral axis. 

The applied forces are perpendicular to the neutral 
surface. 

The values of the moduli of elasticity obtained in 
duvet tension and compression apply to the material under stress in beams 

There is no slipping between the concrete and the metal. 

There are no initial stresses in the beam due to contraction, etc. 

Referring to Figure 5 : 

Let h = height of beam in inches, and 
b — breadth of beam in inches. 
h* « distance of compression face from neutral axis. 

= distance of compression face from center ofgravitv of metal 
p - ratio of area of steel to area of concrete = A \ 
c = compressive stresi in extreme fiber of concn 
/ = tensile stress in steel. 

Ks and Ec = moduli of elasticity of steel and of eon,,-, f, : 

■ ,n, i <>r concrete in compression respectively. 

ire ratios. 

Equating the tensile arid compressive forces of the cro^section ire hav< • 

P f . (1) 

wding to the first assumptioi l.\ • h f„ O i i 

* '" xj Md h > wbrfitution equation (1) becomes 



hv (u — \) p. from uhich 



v — I » \ Is . |/ g 



Ec 



' '" V - ,; ' k ttheneutnd 

M I 
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Trot'. L. J. Johnson, of Harvard University, has pointed out a method of simplifying the above formulae 
for practical use (see "The Design of the Steel-Concrete Work of the Harvard Stadium/ 1 Journal of the Asso- 
ciation of Engineering Societies for June, 1904). By substituting alternately the values of f and c obtained 
from equation (1) in equation (3) he reduces it to the following forms: 

M = § ex (u — |x) bh 2 if allowable stress in concrete is assumed 

M = pf (u — |x) bh 2 if allowable stress in steel is assumed 

Prof. Johnson then states that the coefficient of bh 2 in equation (4) may be replaced by K, "a numerical 
coefficient depending for a given u and g, simply on the steel percentage and can be taken from a table/" 
He also suggests that u be assumed as unity, but it must be remembered that the value of h resulting from this 
assumption is the distance from the top of the beam to the center of gravity of the reinforcement, and that the 
actual depth of the beam is obtained by adding a sufficient thickness of concrete below the metal for its com- 
plete protection. Adopting the method suggested above we finally have the following working formulae: 

fcx = pf (5) 

M = Kblr (7) 

Where K - §cx(l — 8 x) or pf(l — fx), depending upon whether the allowable unit stress for concrete or steel is 
assumed. The relation of the two is determined from equation (5) and neither must be exceeded. 

The constants to be assumed are p, g, c or f ; p is optional and the remainder depend upon the nature 
of the materials. 

The diagram, reproduced on page 9, from Prof. Johnson's article, shows values of K for varying values 
of g and p. These values of K are to be used in proportioning for safe loads, as a factor of safety has been 
introduced which allows a maximum compressive stress of 500 pounds per square inch in the concrete and a maxi- 
mum tensile stress of 16,000 pounds per square inch in the reinforcement. The diagram is inserted to illustrate 
the method and demonstrate its convenience, and it is manifest that for allowable stresses other than those given 
above, the K values obtained from the curves will not apply. It is readily seen, however, that by substituting 
proper values of /, c and f in the equations values of K may be obtained for any mixture of concrete and 
the results plotted in a similar manner. In this way data for general use may be obtained that will greatly 
simplify the operation of finding the resisting moment of a given section, or the section for a given moment. 

To facilitate the application of the formuhe to Expanded Metal floor construction, values of p for 
different depths of slabs are given in Table No. 1 : 
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Values of P for 12 Inches in Width 






Depth 

OF 
Si AH 

Inches 












Stock 


Sizes 


Sizes Cut to Order 


A I sin— No. 10 


<> Inch— No. t 


3 Inch— No. 10 


(i Inch 


—No. 4 


s * 3 Inch Stb \m> 


^ Inch Strand 


Ji' Inch Strand 


j"\ Inch Strand 


£ Inch Strand 


I s ( if Strand 


> 


.008 


.010 


.010 


.0150 


.015 


.020 


9% 


.006 


.0085 


.009 


.010 


.015 


.015 


3 


.005 


.007 


.0075 


.010 


.010 


.015 


4 


.0045 


.006 


.0065 


.009 


.009 


.010 


.004 


.0055 


.006 


.01 »7 5 


.008 


.010 


»', 


.0085 


.005 


.005 


.007 


.007 


.0095 


.003 


.0045 


.0045 


.006 


.0065 


.0085 


6 


.003 


.004 


.(MIL 


.0055 


.006 


.008 


.0025 


.0035 


.004- 


.005 


.0055 


.001 


<»'., 


.00-25 


.0035 


.0035 


.0045 


.005 


.0065 


7 


.002 


.003 


.003 


.0045 


.0045 


.006 


7 1 .. 


.002 


.003 


.003 


.004 


.0045 


.0055 


8 


.002 


.0025 


.003 


.004 


.004 


.0055 



The Values of P are Given to Nearest j^. 



It is a well understood and recognized fact that the resisting moment of a floor slab is greater than given 
by the formula?, as the latter apply to beams supported on knife edges and the slabs receive support from the 

haunches and adjacent panels. It is impossible to crive a rational formula for this increased resistance, but from 
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our experience in the design and construction of Hour slabs, and in addition a comparison of the formula- with the 
actual results of numerous tests, we may state that the bending moments as obtained from the usual formulae may be 
diminished from 10 to 30 per cent., depending upon the mixture of the concrete and the floor system to be adopted. 

One of the fundamental assumptions included in every theory advanced on the subject of reinforcing con- 
crete is that there shall be no slipping between the concrete and reinforcement. It is also generally conceded 
that a uniform distribution of small masses of metal at comparatively close intervals is preferable to concentra- 
tion of metal at large intervals. In these two particulars Expanded Metal is unexcelled; no argument is needed 
to prove slipping impossible, the concrete thoroughly fills the meshes, and a more perfect mechanical bond cannot 
be made between the two materials, it being universally true that the metal will break before it can be pulled out. 

The distribution of metal is necessarily uniform from the nature of the fabric, and not the least among 
it> many advantages is that the location of the strands, or reinforcing members, is absolutely fixed and inde- 
pendent of measurements and spacing during construction, which are sources of possible error. Neither can the 
metal be knocked out of position or otherwise displaced, through ramming or carelessly depositing concrete. 

The extensive and varied application of Expanded Metal as a reinforcing medium will be partially revealed 
by glancing through this catalogue. There is scarcely any form of concrete construction in which it may not 
enter as an element of durability, safety and economy. Especial attention, in this connection, is invited to Fig. 
6 in which a section of the "Price's Run " sewer of the Wilmington, Del., system is illustrated. The sewer is 
1726 feet long and Mr. T. Chalklev Hatton, consulting engineer, writes of it as follows in the Engineering Record 
of May 21st, 1904: 

i4 In the cross-section of the sewer, built through this deep cutting, it will be noticed the thickness of the 
sewer at the crown is but 8 inches, which is o$ inches less than the writer has been in the habit of using for a 9 
foot diameter arch where the material used was brick. This 

thickness, however, has withstood the shock resulting from dump- 
ing a cubic yard of dirt and rock from the cable buckets at 
various heights from $ feet to 10 feet, and the weight of 25 feet 
of loose filling without any apparent fracture/* 

A section of the 10 feet conduit built in connection with the 
Torresdale, Philadelphia, filter beds is reproduced in Fig, 92. There 
are 3850 feet of conduits varying from 7 feet 6 inches to 10 feet in 
diameter, all of the same general design, and built of concrete and 
reinforced with Expanded Metal. The interesting fact to be noted 
regarding these conduits is that all are subjected to an internal 
pressure from 20 feet head of water. On the same subject we may 
add that the Acheres Sew it. Paris. France, consisting of a 4-inch 
circular shell of reinforced concrete, is 5.9 feet diameter and success- 
fully withstood an internal pressure due to 45 feet head of water. 

Illustrations of this character may be multiplied indef- 
initely, and one may readily realize the utter impossibility of 
discussing either theoretically or practically the manv different 
applications. We have a staff of engineers who are making 

an especial study of these subjects, and. are, therefore, prepared and most willing to give the benefit 
of our experience and research to any one contemplating the use of Expanded Metal reinforcement 
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PRACTICAL TESTS 
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general is entirely too voluminous to print here, but we will be pleased at all times to give detailed information 
regarding them and trust that those interested will not hesitate to write for full particulars. 



No. 



l 
2 

4 
5 



Where Made 



Kind oe 

Concrete 



N T . Y. St gar Refining Co., 

Long Island City, L. I. . Cinder 4' 

N T . Y. Sugab Kefining Co., 
Long Island City, L. I. . . . " 4' 10" 

Larkiv Soap Factor v. Buffalo, 
N. Y i M 4' 

Y. M. C. A. Building, Mil- I Cinder 
waukee, Wis i and Stone 

Edison Power Hoisk, New- 
York, N. Y. Cinder 



ti Govm't Hospital eor Insane, , 

Washington, U. C [ 

Merchants Rkfkigeratim.Co. t 
Warehouse, Jersey City, N.J. j 

H Board of Harbob Commis- 
sioners, San Francisco, Cal. . 
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Stone 






Columbia University, 

York, N. Y 



New i 

. . . \ 



IT 'h' 
5' 



6' 

r 
v 

15' 



4" 
4" 

3" 

5" 

r 

Mi" 



Load 

Per 

Square 

Foot 
Poinds 



Center 

Load 

Pounds 



O = 



Reinforced 

WITH 

Expanded 
Metal 



2,333 

80 I 



1,956 
2,400 

750 

600 



40,000 

37,000 %» 



122,500 



Rem 



I Returned to original posi 
Uon, load removed 

3 "-No. 10 J 

3' '-No. 10 
3 -No, 10 

rods lt>"ctoc 

:i"-No. 10 

3 "-No. 10 
3 "-No. 10 

2>£ ff -No. 16 

-No. 4 
., " rods 



Top 2" stone concrete. 
Bottom 3" cinder concrete. 
( Segment arch. Rise 10 ", 
, slight crack which closed 
' load removed. 
\ Final load 1,800 lbs. per sq. 
) ft. cracks but no failure. 
i Failed at 2,420 lbs. per sq 
) ft. 



f Slab previously tested by 
fire 1,7 16° for four hours. 

-; followed by application 
of water at 60 lbs. per 
L sq. inch pr^s^nrp. 



Test No. 9 is a floor slab constructed at Columbia University in New York, and had been subjected to the 
severe fire test required by the city Building Department before being loaded with 600 pounds per square foot. 
The load remained on the floor for sixteen horns without any apparent change or the slightest indication of 
cracks or failure. The test was conducted by Prof. Ira H. Woolson, of Columbia University, and was super- 
vised by representatives of the Now York Building Department. 



FIRE RESISTING QUALITY OF CONCRETE 

Till, besl school at present for those pursuing the study of fire resisting materials is the Baltimore fire It 
.s not our intention to go into the subject further than to give an epitome of the lessons learned, ac- 

-npan.ed , ,,, to t , R . ^ noteworthy report, n.ade after eareful exa.ninations of the burned 

ustnct t>\ tin- respective authors. 

S SeweU Co^oTf 1 *' " ^Sff ^ "' *" Un<WiterS lt Ne » *■* »n May 12, 1904, Capt. John 

*Z££2££F °° rreCtneM " "" miDdS ° f *" Wh ° ] - *- «* -** tho^u gh and 

i • and .oft. and a,,„o.t ' i-fi ^ J ^th ^^T^ T^ ^^^ " ^ * *" *« » 

mediocre caw and inconmetent m,,,, n , "' " "° W WoW hoW » ""**» <™ '""l- 

in brick -L , , . ' ""■ "" "f "*— *" ■« M chance to get a poor joint than 

I, anything yet snow,," * '"'^"^ " "*** *"* tm fa * ^"« contraction «h,Vh is not excelled 

The following quotations are fr Report No XIII of M, t ^ ■ ■ 

" ""• "- ■ " - ■ < - - ■ i- - "•■.. • *"=rj^^Kxr: 
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Baltimore. IVrra cotta has failed. The failure to resist high temperature is due both to the quality of the 

material itself, which is more or less subject to disintegration under heat, and to its expansion. The greater 
fault is that terra cotta blocks, plates and other forms are detached by expansion in large masses from the steel. 
Where concrete floor arches and concrete steel construction received the full force of the fire, it appears to have 
stood well, distinctly better than terra cotta. The reasons, I believe, are these: First— Because the concrete and 
steel expand at sensibly the same rate, and hence when heated do not subject one another to stress; but terra cotta 
usually expands about twice as fast with increase in temperature as steel, and hence the partitions and floor 
arches soon become too large to be contained by the steel members which under ordinary temperature properly en- 
close them. Under this condition the partition must buckle and the segmental arches must lift and break the 
bonds, crushing at the same time the lower surface member of the tiles. Especially in the Calvert Building I 
found evidence which leads me to believe that not an excessive temperature, but the differential expansion under 
a moderate high temperature of the terra cotta of the top and bottom members and of the enclosing steel is re- 
sponsible for the general failure of the terra cotta partitions, beam covering and floor arches. Secondly— Mr. 
Gray suggests that there is a similar unequal expansion of the top and bottom faces of the separate tiles, which 
causes the lower faces to expand and shear off. Evidences of this were found everywhere." 

"Further examination of the expansion phenomena points to them as the main source of distress to the 
whole beam and post covering, floor, arches and partitions. Most of the fallen terra cotta partitions and the 
floor blocks were still hard and had a clear ring when struck, though cracked and broken. There was no evi- 
dence of any such temperature as that at which the terra cotta had been baked originally, and the material of 
the blocks could not have been altered chemically. It will be readily understood that the thin walled hollow tiles 
would become heated upon one side much more quickly than would the equivalent area of a solid partition of brick 
or concrete. Terra cotta, cinder concrete, and stone concrete all have about the same heat-absorbing power, or 
specific heat, and hence the heavier and more solid the partition or floor, in other words, the more material there 
is in it, the slower will be its rise in temperature and its subsequent expansion. 

"I question whether any floor, containing so little material on its outer faces as did these hollow blocks, 
could remain sufficiently cool in this fire to avoid serious injury from expansion. 

-The general condition of the fireproof buildings is such as to indicate to my mind the unfitness of terra 
cotta for beam and post covering, and floor construction as here used when compared with concrete or brick- 
work. 

"Much has been said about the uncertainty of concrete. The value of concrete in theory is often ad- 
mitted by those who consider it unwise to use it because of the difficulty of getting the materials properly pro- 
portioned, mixed and placed in position. I have never been able to see the force of this. It is quite as easy to 
lay sound concrete as it is to put somewhat irregular and confessedly brittle blocks of terra cotta into place with 
proper bonding. The main difference seems to be that poor concrete reveals its weakness when it falls on 'pulling 
the centers,' while terra cotta is likely to be strong enough to hold itself in position, even when it can do little 

more." 

Similar conclusions to those quoted were reached by the Committee on Fire-Resistive Construction of the 

National Fire Protection Association. 

In conclusion attention is invited to the fact that the reports from which we have quoted were made by 
men of the highest scientific attainments, none of whom are interested in exploiting any particular fireproofing 
material or system. On the other hand, they represent the interests of the manufacturers, owners and underwrit- 
ers, and are, therefore, manifestly unbiased in their search for a fire-resisting material that will give the maxi- 
mum protection and minimum hazard. 



DURABILITY OF STEEL EMBEDDED IN CONCRETE 

WE have previously claimed that reinforced concrete is "rust-proof." The term implies not only that 
the reinforced member as a whole is rust-proof, which is self-evident, but also that the concrete 
coating is the best known protection for steel against corrosion. To show that we are in good com- 
pany we desire to outline briefly the results of the most extensive tests ever made on the subject, and to quote the 
conclusions of a well-known authority. Professor Norton, of the Massachusetts Institute of Technology, has 
recently completed the tests referred to, in two scries. The first set consisted in imbedding perfectly clean steel 
in concrete, allowing the concrete blocks to set under the usual conditions of practice and then subjecting them 
to varying' conditions of temperature, moisture, and to carbon-dioxide with traces of sulphurous gases and am- 
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t + l in .,11 Hporecs of initial corrosion were similarly treated. Of the 
In the second sencs spccn.cns of ^ ^^Inv q{ ^ specimens Wils nitlw . r obacuxe, as the more 

latter specimens, Professor Norton says . 1 he origin ot ay 1 ^ ^^ 

corroded ones were taken from scrap heaps of s eel works, many Wg bee ex, 

years. Some had been in buildings as part o the structure, some "»"*"£ ™ ^ on ^ 

d P .round, and the rest exposed to air under ™^J^ t^on^ighth inclfm thickness. 

specimens varied greatly, f rom a bght f^^^f^uls. Some were cut dry, some in water, 
-The specimens were of al t .cknesse, ro m 1 50 to H &nd ^ ^ ^ 

z "" ; -" tzzz t t z^« *- i **- — d ^* T -- 

w tl ni tular practice The specimens were imbedded in concrete so as to be covered 1 1-2 inches in all 

;;;; , 1 > s ££E _ J « »* b**- ^ «^ and ^ ^ *« **. ««* 

P art of the specimens, after the concrete had been allowed to set twenty-four hours in a,r and seven days in 
'I,, Ze pLed « I damp cellar, others out of doors and still others treated in steam and d.ox.de tanks, called 

' <k T ; u . \ imens were lefi in ^ "corroders" from one to three months and subjected to the other condi- 
tions from one to nine months. Again Professor Norton states as to the results: "Under these cond.tions (in 
the corroders), unprotected steel vanished into a streak of rust, but protected by an mch or more of sound 
Portland cement concrete the clean steel was absolutely unchanged. We can now state further that this same pro- 
tection is afforded any ordinary structural steel of that degree of cleanliness likely to be found in use for bu.ld- 

'' - Not one specimen had shown any sensible change in weight or dimensions, except where the concrete had 
been poorly applied. Some specimens were purposeh bedded in very dry concrete, and some in concrete partly 
set and many of these were not well covered and the steel was seriously attacked where there were voids or cracks. 
Of the hundreds of specimens of rusty steel examined, not one which had a continuous, unbroken coating of 
concrete gained or lost anything in volume or weight by treatment which caused the practical destruction of 
some unprotected specimens. There is one limitation to the whole question, that is the possibility of getting 
steel properly encased in concrete. Some engineers will have nothing to do with concrete because of the diffi- 
culty of getting 'sound' work. This is especially true of cinder concrete, where the porous nature of the cinders 
has led to much dry concrete, many voids and much corrosion. I feel that nothing in this whole subject has been 
more misunderstood than the action of cinder concrete. We usually hear that it contains much sulphur, and tins 
causes corrosion. Sulphur might, if present, were it not for the presence of strongly alkaline cement; but with 
that present the corrosion of steel by sulphur of cinders in a sound Portland concrete is the veriest myth, and, 
as a matter of fact, the ordinary cinders, classed as steam cinders, contain only a very small amount of sulphur.' 
Finally, Professor Norton tersely expresses the gist of the whole subject as follows: "There is one cure and 
mill/ one -mix met and mix well." The writer suggests that you cut this out and put it in your hat, and all 
troubles with -'unsound" work will vanish. Wet concrete is not only better, but also cheaper, than dry, as the ex- 
pense of ramming is largely avoided. It must be mixed well and carefully depositee!, but the erection of a con- 
crete structure requires no more supervision or skilled labor than the erection of other forms of structure. A 
steel or wooden frame requires skilled labor and careful supervision during erection, and a flaw in the material or 
■ poor connection will prove just as disastrous as a bit of "unsound" work in a concrete structure. 
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FLOOR CONSTRUCTION 



TH1, Expanded Metal system of floor construction has been in use for more than ten years past, and has 
reached that point of development at which it may be called a standard system of Reinforced Concrete. 
It has been put into use in every type of building known to the structural world. It is not necessary to 
dilate upon it in general terms. It will be sufficient to bring to the attention of our patrons and friends the clear 
understanding of methods which have been established by us, and which are now regarded as meeting every 
known demand. While it is possible to use the metal for floor construction in other ways than those shown on 
this and succeeding pages, it should be said that those herewith given meet the average requirements. Special 
information and details of other methods will be furnished on request. 




Figure 8 



The cut on this page is a view of system No. 3, and is the best adapted form of concrete construction for 
long or short spans, and for any class of buildings. The beams arc thoroughly fireproofed with concrete. The 
concrete plate may be made flush with the top of the beams, as shown in Figure No. 9, or may come any height 
over the beams. Screeds may be fastened to the concrete, as shown in Figure No. 9, and the finished floor 
be nailed to these screeds, or the wood under the flooring may be nailed directly to the construction, as shown in 
Figure No. 10, if it is cinder concrete. Figure No. 11 shows cement finish on the concrete plate. 

If there is no objection to paneled ceilings, the plastering may be applied direct to the under side of the 
concrete after the bottom flanges of the beams have been wrapped with metal lathing, as shown in Figure Xo. 
9. If flat ceilings are desired with this type of floor construction, channel iron furring may be attached to the 
lower flange of the beams with clamps, as shown in Figure Xo. 10, or these ceilings may be lowered to accom- 
modate pipes, etc., as shown in Figure No. 11. 
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Figure 9 



lustration shows the use of screeds, and the single wood flooring space 



concrete. 




Figure No. 10 shows system No. 3B, with an underfloor nailed to the concrete and the finished floor nailed 
directly to that. It also shows a level ceiling constructed of iron furring, metal lath and plaster. 




I 'gurc J l 



Fig \ 11 shows system N< M . wherein a cement or granolithic flooring i> laid directly on the con- 
crete slab. The ceilings are hung low enough in-low the beams to permit room for pip* b or electric wiring. 
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Figure 12 

System No. 4, as shown in Figures 12, 13 and 14, can be used with or without the fiat ceiling. If it is 
desired to fireproof the beams, they may be wrapped with metal lathing and plastered. In buildings where 
there is little combustible material, it is convenient to have the beams exposed for the purpose of attaching 
pipes, shafting, etc. This system will be found very economical in factories, warehouses, etc., if the flat ceiling 
is omitted. 




ceiling. 



Figure 13 

Figure No. 13 shows system No. 4A, with cement-finished floor and space for piping and wiring above the 




Figure 14 



Figure No. 14 shows system No. 4B, with an under floor nailed to concrete, and the paneled ceiling 
completed by wrapping the beams with lath, which is attached to the concrete and then plastered. 
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Figure 13 

v u • i ir, hnildines where light loads allow shallow beams of 8 inches or less in depth. It 

System No. S is used m buildings wnen ng without the use of furring 

is the most economical system of ■^^^J^JS silo Is office and apartment house buddings, 
and lathing. Where there are a number of >pes to run^ nch ^ concealing the piping, but 

screeds should be run over the tops ,,t e ;:;;: • > ;. 1:,;^ ^deifloonng can be nailed d.rcctlv to the 
where tins ,s not required t he K .. . 1 thorough l y tamped, a smooth, level ceiling is the result, 

SSL £ t^SiiS •'--'• «S. No- 16 show a verv satisfactory . , of us.ng sere,,,. 

aid Figure No. 17 show, the underflooring nailed directly to the concrete. 




Figure Hi 



Figure No. 16 shows system So. HA, with screeds embedded in concrete, and a single floor nailed to 



same. 







1 \ i ; shows system N<>. *B. \\\\\\ screeds over Um beams to ^iv< opportunity for piping and 



wiring. 
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Figure IS 



Figure 1U 



The four cross sections on this page, being Figures Nos. 18, 19, 20 and 81, illustrate four different 
methods for the support of concrete floors along corridors and places where no steel supports are provided The 
details are self-explanatory in the illustrations. 





Figure 20 



Figure 21 
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Figure 22 



Figure No. 22 shows system No. 3D, as applied to a pitched roof. In this method purlins arc spaced 
5 to 7 feet apart, resting directly upon the roof trusses. The purlins arc encased in concrete, and the slate roof 
is nailed directly to the concrete. This type of construction is in extensive use in the navy yards of this country, 
and is regarded as being very satisfactory. It should be stated that the slate roof should be nailed on within 
two weeks after building the concrete. 



I 



m* 






I gun No. l >':> shows the same type of construction as applied to roofs built at Less than 20 degi 
pitch. Hoofing material in this _ rhaf is commonly known as tar and gravel, <>r some form of sheet or 

plastic roofing. It ma? be noted that in the first illustration on this page the roofing connects with a concrete 
and Expanded Metal wall, forming the outside of the building. 
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Figure No. 524 shows system No. fcC, as applied to pitched roofs on purlins differently connected with 

the roof trusses. In this case the roof trusses rest upon the wall of the building, upon which rests also tlu gut- 
ter. Tlu» slate roof is naihd to the concrete, as in the previous instano 



f 




-1 



Flgni 



Figure No. £5 represents system No. ID, as applied to a Mat roof under similar conditions to those 
named above, the usual tar and gravel finish being applied. 
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B igure 27 



KKtr-JS :::::;;:::;;:— ::::;:;:t;- :; 



■ 



E X l» A X 1) i: 1) M ET A L 21 

PARTITION CONSTRUCTION 

Partition construction of expanded metal and mortar is of two general types, viz. : Hollow and solid 
pari itions. 

Figures Nos. 88, 89 and 80 illustrate types of hollow partitions. Their many advantages over any other 
fireproof partitions are self-evident, hut among the chief of them may be mentioned: 

1. They are very light, strong and economical. 

S. Plumbing, steam, gas and electric pipes may be concealed inside without danger from expansion in 
case of fire, and may be run either horizontally or vertically. 

S. As we punch the studs tor grounds wherever desired, it is a \<t\ simple matter to provide nail- 
ings for w nod finish. 

4. They may he used for bearing partitions, if desired. 

5. Thev can be made any thickness, from 8 inches up, with very slight increase in cost. 
(i. Thev are as near sound proof as any partitions can be made. 

7. Thev can be plastered with common mortar, as the studs are stiff enough to require no further 
stiffening, although cement plaster or any of the patent hard mortars may be used, if desired. 

8. As shown in detail, the ordinary method of framing around doors is used, thereby avoiding the use of 
specially designed frames. 





Figure 20 




FJgw • 



EXPANDED METAL 



SOLID PARTITIONS 



Figures Nos. SI, % L Z and S3 >how methods of building channel iron and expanded metal solid partitions. 
Sugg tions for wood frames for doors arc shown in Figures SI and 32, and a very satisfactory detail for an 
iron frame for a tinned door is shown in Figure >'3'3. It is necessary to use a hard plaster or Portland cement 
mortar to make first-class construction. The partitions arc practically sound proof, are light and do not re- 
quire special framing to carry them, take up very little room and are not expensive. They have been used with 
success in everj class of building. 
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OUTSIDE, WALL CONSTRUCTION 

Figure No, 3 I shows a method of building an outside wall of cement plaster on expanded metal lath and 
iron studs. This construction stands the weather well, and is warm in winter and eool in summer. Figures 35 
and 156 illustrate two methods (d' building this outside wall on wood studding. When the wall is built as shown 
in Figures 34 and 85, the plaster on the outside face of the stud is hacked up before the lathing is attached to 
the inside face o\' the stud, thus entirely enclosing the outside lathing in cement mortar and perfectly protecting 
it from corrosion. The two sources of cracks in this construction are unequal settlement of the foundation and 
shrinkage of the wood frame. If the footings are carefully designed and the detail shown in Figure 34 used, 
both of these dangers are avoided. The detail shown in Figure 35 would be less liable to shrinkage cracks than 
that shown in Figure 86, which would be subject to the shrinkage of the outside boarding, although this is 
practically overcome by stapling one-quarter-inch rods to the boarding and securing the lath to them. 
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Figure 34 




Figure 33 




Figure 30 
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SOLID OUTSIDE. WALLS 




Figure 37 



Figu ,, n.,-. « . ;,„-,,., * >- - ' i -;:;;,;;:r;, i 1 ;:;" l >,:;;; '::: :;;:::' z?Z2 

Figure 37 showing a steel frame and Figure 38 a «oo<l t.ai.R. 
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panded metal lath and plaster* 

on the outside only, this last precaution couh 

buildings, and has given good satisfaction. 



for fireproofing; though if desired that the building should be fireproof 
be omitted. This kind of wall has been used on all classes of 
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Figure 42 



Figure 46 Figure 43 



SYSTEMS OF HANGING CEILINGS 



Fieures Nos 40 to 46, on page 25, show various details for hung ceilings under roofs. Figures Nos. 
40 and « are cross sections in two directions, showing a one-piece hanger from the roof beams, and purlins 
of flat iron punched with rectangular holes, through which the channel irons with which the lath is secured are 
m ' Fieures Nos 42 and 43 show cross sections in two directions of a two-piece hanger from the roof beams 
r nurlins The angle iron purlins arc bolted to the hangers, and the channel iron furring secured to the angles 
with the furring clips, shown in Figure 46. Figures 44 and 45 illustrate two kinds of furring clips for securing 
the furring channels to the purlins when channel iron purlins are used instead of angles. 
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ORNAMENTAL FURRING AND LATHING 



Figures Nos. 47 and *8 Illustrate typical details of the us, rf h ^^^^ ^ " 

^Jtal p ,aster work. Illustrations of elaborate work of tins bad are she pages M 





Figure 4. 



Figure -I s 



COLUMN FIRE.PROOFING 



Fio-urcs Nos. 4-9 to 52 show typical methods of fireproofing columns. These details are subject to modi- 
fication according to the degree of thoroughness with which it is desired to have the fireproofing done, as, for 
instance, Figures 49 and 51 might be shown furred and filled solidly around with concrete, as in Figures Nos. 
50 and 52, or Figures Nos, 50 and 52 might be shown wrapped closely with expanded metal lath and fireproofed 

with plaster, as in Figure 49. and the space inside the lath filled with concrete or not, as desired. 





Figure 40 



Figure 50 





Figure 51 



Figure Z 2 
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N the preceding pages have been shown in fairly good 
detail, various methods for using Expanded Metal 
as a reinforcing material for concrete floors and 
roofs, and also for it. use as a lathing in the construc- 
tion of ceilings, partitions and interior fireproofing 
generally. It should be said that like all other 
first-class materials this must be used correct- 
ly; in other words, with intelligence. By its 
use there has been developed a specific trade, 
involving a scientific study of the subject. It 
can't be put on "any old way." As a lath- 
ing material, which is its simplest use, it may 
be said that there is a right and wrong way 
of putting on the sheet to receive mortar. By 
reference to Figures 1 and % this fact will be 
noticed. On a side wall, for instance. Lathing 
should always he put up as shown by these il- 
lustrations. On the ceilings the sheets should 
all be put one way, so that the plasterer may 
begin at the right side of the area to accom- 
plish his work. In the same manner the heav- 
ier mesh in floor construction must be laid with 
proper laps and tieings to insure desired re- 
sults. 



artistic features of modern construction is represented 
by what is wrought out by the combined efforts of 
artists and skilled workmen. The old day of plain 
plastered walls and flat ceilings is succeeded by real 
art in steel and mortar. We show in this connec- 
tion a few samples of what has been accomplished in 
various sections of the country. 

Figure ">:> is an interior view of Corinthian 
Hall, in Masonic Temple, Bo*ton, Ma-. This 
building contains a number of different halls and 
lodge rooms, all of which are works of art. The 
one shown herewith is a clever sample of what may 
be done. Loring & Phipps were the architects of 
Masonic Temple, and the work in question was exe- 
cuted by the Eastern Expanded Metal Company, of 
Boston. 

Figure 54 i^ an illustration of one of the artistic 
features of one of the famously beautiful theaters of 
New York City. The picture represents a view in the 
auditorium of the New Amsterdam Theater, which 
was built in 190S, and designed bi Herts & Tallant, 
architects, of New York City. The ornamental 
effects shown in this picture were largely possible 
bv the use of the scheme of construction in ques- 
tion. More than 10, 000 yards of Expanded Metal 
lathing used in this theatre. 



ORNAMENTAL PLASTERING 

The possibilities of accomplishment in the 
ornamental line with iron furring, expanded 
metal lathing and plastering, are without 
limit. As the skill of the mechanic follows 
the development of the artist's designs, the 
beauty of the art in real life is increased and 
multiplied. At this date one of the most 




Figure 54 
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r gUre ;'° ^P^nts a corridor in the Bartlett 
Buddmg of Atlantic City, N h Thc arehjtects 

ttus buddmg TC re Messrs. Newman, Woodman & 
Ham. of Philadelphia. This building is one of the 
™° , M,,Ma ; ,tial offic « buildings on the Atlantic 
' 0a *l ,"" s,,i - of metropolitan cities. It was fire- 
P7" ««»Wl>OBl on the expanded metal system 
™*«taB the ornamental features shown in the picture.' 
the fireproofing was executed by Messrs 
Merritt & Co., of Philadelphia. 

Figure 56. In this picture is shown the 
possibihties of ornamental plastering in home 
,, ; l,l(h ""- 'l''- vie« i s ., staircase hal] .„ 
the res,dence of Paul Gilbert Thebaud, and 
is known as -Hillair.- This beautiful resi- 
dence is located on the heights near White 
I lams, Westchester County, N. y The 
architects were Snelling ft' Potter, of New 
Vork City. Many thousands of yanls of 
expanded metal lath 
"ere used in this pala- 
tial country residence. 

Scores of the best 
residences throughout 
the United States have 
been similarly benefited 
by the use of Expanded 
-M'tal lath. 



A PERFECT KEY FOR. MORTAR 
The excellency of expanded metal lathing is com- 
pared with other materials as an absolute guarantee of 
the only end desirable in the n-.- 
of a lathing. \i/. . to clinch and 
hold mortar. This i- it- <>nl\ 
purpose, and any lath which does 
not insure these results is a fail- 
ure. It is impossible to plaster 
expanded metal without securing 
a pei- tCt ke; with sufficient 
mortar on the reverse side to 
make this a certainty; and the 
argument used by manufacturers of sheet metal lath- 
mg is that their material saves mortar, which is con- 

de ;,ti "" <,f ' the material itself. It is the mortar 

whic akes *e wall. „ot the lathing. Owners, 

therefore, are particularly interested to see that the 
specifications for their buildings call for expanded 
metal lath, that they may secure the most efficient results 

in construction. The fact that expande etal lath 

has been the standard in government specifications for 
years .s a guarantee of the correctness of the state- 
ments herein made. 

The above mentioned advantage in the use of 
Expanded Metal lath is only one of its superior points 
»f excellence. The closeness „f the mesh and the 
abundance of key makes it possible to attach other 
features of construction without injury to the wall 
or other portions finished i„ lath and plaster. In 
other words, it is possible to nail baseboards, door and 
»""'"« tn„, and picture moulding fo Expanded Metaj 
*alls wrthout harm to any portion of the work. The 
use of Expanded Metal i„ frame house building has 
a particular value. 




This is 
Only Latched 




Figure 56 
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WORK ACCOMPLISHED 



IN ;i few succeeding pages we present illustrations of a number of buildings erected in various parts of the 
United Static and Canada, which have been recently erected and fireproofedon the Expanded Metal system. 
These few buildings are selected from the many which might be used, and are shown simply as typical of 

the variety of structures in which our system has hern used. The list might he multiplied and many pages filled 
with similar illustrations, but these few indicate that in buildings of the best type and at the hands of the leading 
architects our construction has been adopted. In most of these shown the entire work, as applied to fireproofing, 
ha- been completed by the use of concrete and Expanded Metal for the floors and roofs, and by the use of Ex- 
panded Metal and plaster for the ceilings, walls and ornamental features. 

These pages of illustrations of buildings, fireproofed on the Expanded Metal system, might be continued 
indefinitely, as the buildings which have been thus constructed in the United States and Canada amount to hundreds, 
and the illustrations of these buildings showing the various classes might be increased many times. There have 
been fireproofed many of the best buildings in the United States, on the Expanded Metal System, during the last 
eight or ten years. Expanded Metal has been used in all recent additions to, and repairs upon, the National Caj 
tol, at Washington, the Mint, at Philadelphia, and in most of the government structures during the perioc 
tioned. 
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Figure 57 



FAIRMOUNT HOTEL 

The splendid edifice shown in Figure 57 is that of the Fairmount Hotel Building, located in San Fran- 
cisco, Cat. It is located on "Nob Hill." This building has a location for such a structure scarcely equaled on 
the American continent. The structure itself was built with the intention that it should be one of the finest 
hotels in the world. It is owned by Mrs. Theresa A. Oelrichs. The architects were Messrs. Reid Bros., of San 
Francisco. In this structure nearly 4-00,000 square feet of Expanded Metal was used in the floors, and a like 
amount in the ceilings and other features. The fireproofing system was installed by the Western Expanded 
Metal and Fireproofing Company, of the California metropolis. 
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PENN MUTUAL BUILDING 

Figure 59 is an illustration of the Perm Mutual Building, Milk Street, Boston, Mass. In this structure 
the long-span system of Expanded Metal floors was ussd, the average span between beams being 17 feet. The 
total area of the twelve floors and roof was approximately 45,000 square feet. The work was installed within 
four weeks from time of commencement by the Eastern Expanded Metal Company, of Boston. Messrs. E. C. 
Roberts and E. V. Seeler were the engineers and architects. 




Figure 60 

PERMANENT AR.T BUILDING 
In Figure 60 we have an illustration showing a corner view of the Permanent Art Building at the World's 

SlMOn'onii • "* S " aS CreCted ° n thC higheSt P ° rti0n of the S rOUnds of Forest P »rk, and cost 

Jl'000,000. It is to remain as a permanent art gallery, and was built of the best material throughout. The 
floors and roofs o :the bmldmg contam 14,000 square feet of Expanded Metal, which was installed* by the St 
Lou. Expanded Metal J .reproofing Company. This building was designed by Mr. Cass Gilbert, of New York 
and was erected under the supervision of Isaac Taylor, Direct,.,- of Works! ' ' 
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= *e site of the World's Pair, and^ ^Z 'SSSZ Xi^ ™ * !""*• M * » - ' " <* 
ecuted bv the St Louis Expanded Metal Fireproofinc c„ ,,, 5quaw , " t o{ «* «<><>'- *as , , 

"chitect was Mr. H. E. Hoaeh. ' hng ( '"" |MMX "' s| * ««*■ -ftortb work was oomm, need. Tl, 




Figure 62 

UNION TRUST COMPANY'S BUILDING 
Fiomv fio represents the I'nion Trust Company's Building, in Providence, R. I. It is one of the best 
eauippedSfice buildings in \. -w England. It was fireproofed complete on the Expanded Metal system. The 
architects were Messrs. Stone, Carpenter & Wilson, of Province. 
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LAFAYETTE 
HIGH SCHOOL 

In Figure 63 is ^hown 
an illustration of the Lafay- 
ette High School, Buffalo, 
N. Y. It is one of the largest 
high schools in the western 
part of New York State. In 
it- erection, 100,000 square 
feet of -Expanded Metal was 
used in the floors, and 5,000 
v a r (1 s of metal lathing 
in the walls unci ceilings. 
This work was done by the 
Buffalo E x panded Metal 
Company. Messrs. Esenwein 
N: Johnson were the archi- 
tects. 



Igure 63 
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LAFAYETTE COLLEGE 



The illustration shown herewith in Fig- 
ure <r> was made from a photograph of 
Gaylej Hall, which was presented to Lafay- 
ette College at Easton, Pa., by Mr. James 
rley, Vice-President of the United States 
- I Company, who graduated from Lafay- 
ette in the Class of 1876. The building is one 
of the group devoted to the study of science, 
and in this building Chemistry and Metal- 
lurgy are to receive special attention. The 
building was designed by Mr. Charles Bolton, 
architect, of Philadelphia, who was himself 
an Alumnus of Lafayette College. The floor 
and roof construction, as well as the partitions, 
are on the Expanded Metal system, all of the 
steel being imbedded in Portland Cement Con- 




Fitxuro *i." 




Crete, and which has proved entirely satisfactory as a 
protection against the fumes of gases arising from the 
different tests and demonstrations which are carried on 
in the various departments. Merritt & Co., of Philadel- 
phia, were the engineers and contractors for the steel and 
Expanded Metal construction. 



ARONSON BUILDING 

In Figure (j(j is shown ;U i illustration of the Aron- 
son Building, located at the corner of Sutter and Trinity 
Streets, San Francisco, Cal. It is a mercantile building 
of the best class and one in which lightness of struc- 
ture, as well as sunlight and ventilation, were special 
features. It was fireproofed throughout, including 
Moors, roof, ceilings, columns and partitions, on the Ex- 
panded Metal system. Messrs. Hemenway & Miller, of 
that citv, were the architects. 



Figure GO 



CEMENTINE HOUSE. CONSTRUCTION 

The use of Expanded Metal lath in connection with 
cementine house construction is constantly growing in 
all parts of the country. In California, notably, where 
the climate is quite well fitted to the use of cement in 
house building, this scheme of construction is becoming 
very popular indeed. The architect finds opportunity 
to diversify his art by the use of cement as compared with 
wood, and splendid effects are being accomplished. In 
the use of Expanded Metal lath for this purpose the 
most desirable method is to cover the exterior sheathing 
with [" round iron rods as furring, over which the lath i- 
then stapled. This guarantees a result not otherwise ac- 
complished. 
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CARLTON DRY GOODS BUILDING 

In Figure 61 is shown one of the modern business 
blocks of St. Louis, Mo. It is known as the Carlton Dry 
Goods Building, located at Twelfth Street and Washing 
ton Avenue, and was erected at a cost of $600,000 by the 
company, which uses it exclusively for its business. It 
contains 225,000 square feet of Expanded Metal floors. 
put in by the St. Louis Expanded Metal Fireproofing 
Company. The architects were Mauran, Russell & Gar- 
den, of the same city. 

In this connection it might be mentioned that in 
the Baltimore fire, which destroyed a portion of the dry 
good, district of that city, concrete is entering very 
largely into the rebuilding operations now going on 
there. Hollow tile, which suffered so severely and which 
was condemned so positively by insurance engineers, as 
well as architectural engineers, has had very little to do 
with the rebuilding of the burned district of the "Monu- 
mental City." Another demonstration made at Ji-dti- 
' M,n "" r V&IU [ 0t m ™y kinds of st <™ ** i» exterior wall construction. The only two ma- 
7 d ^ : wlthst °od b test - re good quality burned brick and hard terra cotta used for trim- 
matenak ' u,Hl concr * te fl °°^ ^ke the besl combination for mercantile structures 
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POWER HOUSE. No. 2, 
NIAGARA FALLS POWER COMPANY 

In Figure 69 is shown an interior viem 
of Power House No. £, erected by the Ni- 
agara Palls Power Company. In the floors 
and roofs of this building including a three- 
story annex containing the offices of the com- 
pany, there was installed 75,000 feet of Ex- 
panded Metal Concrete l>\ the Buffalo Ex- 
panded Metal Company. Messrs. Copeland 
\ Dole, of New York, were the architects, and 
Mr. William A. Brcckenridge was the en- 
gine* r. 

This power house was only one of many in 
which Expanded Metal has been used as a 
system of reinforcement for concrete floors. 
There is no scheme of floor construction which 
so fully guarantees against vibration a> a 

monolith of steel and concrete. There is another important particular in which the Expanded Metal concrete 
floor is valuable in power-house construction. Many changes, due to new requirements, demand the cutting 
of holes in floors. This can be done with perfect safety in floors of our construction, as has been demonstr 
many times. 




Figure 69 
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DELTA BUILDING 

Figure To is an illustration of the "Del- 
ta" Office Building, located on Post-Office 
Square. Boston, one of the best Locations in 
that city. The general contractors for the 
building were Thorn pson-Starret Company, 
and the Expanded Metal was installed by 
the Eastern Expanded Metal Company, of 
Boston. 

Among the many buildings erected in 
Boston in which Expanded Metal has been 
used a^ the fi reproofing system, is one worthy 
of mention in this connection, namely the New 
England Conservatory of Music. This insti- 
tution stands at the head of the musical schools 
of the Fnited States, and the architects, 
Messrs. Wheelwright & Haven, of thai city, in 
designing the building accomplished a monu- 
ment, in an architectural sense, a> well a> a 
first-class building, in every point of construc- 
tion. With a view to making the various 
rooms sound proof against the adjoining 
rooms, the floors were built of concrete, with 
an especially hung ceiling in each instance in 
order to make an air chamber. In the same 
mannei- the partition-, wen- made hollow. In 
the building in question 140.000 feet of heavy 
Expanded Metal was Used in the floors, and 
about 20.000 yards of lath. The fireproof 
construction was executed by the Eastern Ex- 
panded Metal Company, of that city. 
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Figure 71 



COAL WASHERY, 
JOHNSTOWN, PA. 

The illustration in 

Figure 71 shows the Coal 
Washerv and Pitt Building 
of the Cambria Steel Com- 
pany, of Johnstown, Pa. 
Owing to the excessive vibra- 
tion resulting from machin- 
ery used in connection with a 
number of rapidly running 
crushers for reducing coal to 
pea size, which is then washed 
and stored in the adjoining 
building, and also to protect 
the steel from the sulphur in 
the coal, it was necessary to 
adopt a system of construc- 
tion which would meet these 
unusual conditions. Messrs. 
Heyl & Patterson, the engin- 
eers who designed the build- 
ing, made a very thorough in- 



*"^ ? iiiruu.- a ver\ tnorougn in- 
vestigation of the subject, and finally decided to erect a Steel Frame and Expanded Metal construction for the 
floors and outside walls. The Washery building is 48 feet square and 92 feet high. The Pitt Building is 180 
ieet long, 95 feet wide and 37 feet high, and contains 20,000 feet of floors and bins, and 38,000 square feet of 
outs.de wall construction. This work was all performed by the Expand.! Metal Fireproofmg Company, of 



PITTSBURGH RAILWAYS 
CO. POWEK HOUSE. 

The accompanying il- 
lustration (Figure 72) shows 
the latest power house erected 
for the Pittsburgh Railways 
Company. For sonic years 
past all of their power build- 
ings have been erected on the 
Expanded Metal system. This 
one is located on Brunot's 
Island, on the Ohio River, 
about one mile below Pitts- 
burgh. It contains 80,000 
square feet of Expanded 
Metal root' construction, and 
30,000 feet of floors. 

The completion of this 
work in so satisfactory a 
manner by the Expanded 
Metal Fireproofing Company, 
of Pittsburgh, lias resulted in 
the adoption of the same sys- 
tem for other important work 
in the same vicinity. 




Figure 72 
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BUFFALO POTTERY PLANT 

Figure 7; J ia an illustration of tin Buffalo P 
i. i \ plant, erected in the year 1908. Tin i ntire p] 
wan fireproofed L\ the Buffalo Expanded Heta C< 
l>;ui\, v\lio used hi the concreti flooi and tin 

various buildings 150,000 squan feel ol 1 panded 
Metal. Mr. Robeii Reidpath wrai tin architecl ind 
tr\ neer. 
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RAPID TRANSIT SUBWAY POWEK HOUSE. 
Tlu- illustration shown on this page ( Fimirp 7*n r*™. i , , 

l' 1 -- - the America, continent I, , 1 ' "" '" "" ■"** * not the «*rgest P»wer 

< pany, of New york ( ,; t , ' ,S 7 g t ^ DOW Md nearlj TOmpleted l,V *« *** *»* ^way 

» -' - — <• ,00 feet i n width Z^Z^^ ^ ^ *"" "" ^ *'— " 
*-***■» boilers, each with 6,000 sauare f 7 • T installation of power plant includes 

^ng an average horse-power^ ! ., f '■ ^ ^ *"" ■"*"" - '» -V* -e engi 

architect8 '"'- «• building were McKhn M^'ft t^ TT" "'"' " , " K """ lh "' S f, "'" M,i "* 5 '°°° ™ ^ 

engineer. The building was erected by Mr ' 1 V T\ ^^ * "*" ^ ^^ Vm Vfc< * "*■ the B » ed »"»' 

floors, roofs, coal pockets, walls, and other features rflTf Tr""* "^"^ "* '"" *" t ■ , " , • < • ti,,,l ° f *« 

— «*>.< square feet of Expanded Metal n """^ "' ^ buflding ' the ™ — -* ^ 

New York. Metal " r ' u ' m '»» ««* work was installed by Gallick ft Smith of 
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Figure 76 

HEMENWAY CHAMBERS 

Figure 7(i is an illustration of one of flu- choicest apartment hotel- in Boston, an<l is located on Hack Bay 
Park. It is known as the Hemenway Chambers. The architect \\;k Mr. John Lavallc. In this building our 
\o. (S system of floors was used to the amount of more than 150,000 square feet. Throughout the building 
2" solid partitions were used except between suites, where hollow partitions were used. In the construction of 
partitions, ceilings and other kindred work S5,000 square yards oi Expanded Metal lath were used. 



OTHER. BUILDINGS 

On the foregoing pages are illustrations and descriptions of some of the recentLj constructed buildings in 
which Expanded Metal has been used Tor various purposes. We have previously illustrated from time to time, in 

special publications, other buildings, some of which are of national interest. We beg leave to call attention again 
to some of these, not merely to show the extensive use iA' Expanded Metal, but to point out and emphasize its stav- 
ing qualities. Our material was used in the following buildings, which have been completed and occupied from 
two to eight years : 



The Congressional Library, Washington, D. C. 

The Leonori Apartment Hotel. New York, Huch- 
man <S: Fox, Architects. 

Mills House No. 1, Xew York, Krnest Flagg, 
Architect. 

Cambridge Hotel, Boston, Mass., W. T. Sears, 

Architect. 

Marlborough Hotel, Boston, Mass.. W. T. Sears, 

Architect. 

Massachusetts Horticultural Society Building, Bos- 
ton, Mass., Wheelwright & Haven, Architects. 

Engineering Building, Harvard University, Cam- 
bridge, Mass., Shaw & Hunnewell, Architects. 



Providence Public Library, Providence, R. I., 

Stone. Carpenter & Wilson, Architects. 

St. Nicholas Hotel. St. Louis, Mo., Adler & Sulli- 
van and C. K. Ramsey. Architects. 

Century Building, St. Louis, Mo., Header. Coffin & 
Crocker, Architects. 

The Coliseum, Chicago, 111., Frost & Granger, 
Architects. 

Rialto Building, San Francisco, Cab, Meyer & 
( )'Brien, Architects. 

Union Ferry and Depot, San Francisco, Cab, E. R. 
Swain, Architect: II. C. Holmes, Engineer. 
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FACTORY CONSTRUCTION 



THE subject of factory construction In one of the most important in the whole range of building operations 
In this country a factory, in the common use of the term, has always meant anv building in which nun' 
and machinery might be combine! to produce an article of merchandise. By virtue of a very frequent 
limitation of capital ,n biulding a factory it has been a common practice to erect a structure wholly from a stand- 
point of economy. In the ordinary instance permanence, durability and safety from fire are factors too little con- 
sidered^ planning for the home of American manufacture. However, statistics are demonstrating that the fire 
risk 1S too great to permit the so-called economic wood construction. For the last five or ten years very consider- 
able advance has been made in the character of the American factory. It has been demonstrated that a building 
can be erected for factory purposes that shall be practically safe against the ravages of fire. The efficacy of 
oncreteas a fire-resisting materia] having been fully established, and the economk combination of u 

bZ£Jr£££; Pr ° Ved ' " K , "" eff ° ri ^ StUdy ° f ■*— ^ *** **- - ■■£ abTuI 
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Figure 77 



vast bnprovenTts tariSXT^^dEkS **?*}*&* ^ * "**»— ■*>„« these lines ■ 
reinforcement for concrete floors, roi , v , t, %£££?} """ft the - of E *P«>deI Metal afa' 
poses that is practically safe. I„ 11KU1V instances The^P ' f P ° SS ' ble t0 ^ * buil<li "« '"'' &"*«*? pur- 

certain classes of buildings fight cement :, i: aiST '"" '"'' ,hC r ° f hnVk "' l,N - "^ ** 

s.ble to encase ,n concrete all the columns, beams an d othe, r s, , T " "". ' "' l '- V Batisfactor y- » " pos- 
render them secure against any fire caused by th, 1 „ n „ "f t ' ' ' "'^ "fS^ ?/ the Sted fVamC ' s ° a * to 

In tins connection we show in FimirJ 77 .„ ' nff . of t,le / ontents of the building. 
Rapid Transit Subway Company. t W Y^k Vg^ ° f *. *?*% constructed repair shops of th, 
"as designed by the engineers^ the company o gi , "J, rM ' ' Jf J S20 '«* » »«** by Mo'fcri in J id.,, I, 

w« let to the American Bridge Company for the rtcd fV £^? ™« l ; m ™ t "'- ■«- "hich a contract 

concrete specahsts, of New York, to complete the h,i 1 Z'.J' '"■' "" *«>**• Messrs. Tucker & Vinton, 

""Ming and under ,t as near fireproof as possible. The floors 
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and roofs were built of the regulation type of Expanded 

Metal concrete, and the columns were properly treated, 
while the outer walls were made of light iron, Expanded 
Metal lathing and 2 A" of cement mortar. Details of 
the outer wall and its connection with the roof is shown 
in Figure 78. These details are simple, but in the hands 
of competent builders are easily obtainable. 

It should be said in this connection that all the win- 
dows and door-frames were made of wood, covered with 
galvanized iron, thus making it impossible to injure the 
structure from an ordinary fire within. 

This method of construction is applicable to build- 
ings of three stories in height with economic results. Ref- 
erence might be made to a dozen or more locations where 
this type has been adopted. Two buildings erected as 
inspection sheds for the Elevated Railroad system of New 
York. These two were located on the elevated structure 
and in every way answered the purposes of the company. 
Elsewhere in these pages reference is made to a large 
coal washery plant erected for the Cambria Steel Coin 
pany, of Johnstown, Pa. See Figure 71. 

A very large factory was erected for the Ronton 
Bridge Company, on the same style of construction. 
Several shops have also been built for the Erie Railroad 
Company, at various points on their line, besides many 
factory plants in various parts of tin- United States 

A few years ago an entirely new plant, consisting 
of a series of large buildings, was erected at Steelton, 
Pa., by the Pennsylvania Steel Company, which consumed 
several hundred thousand feet of Expanded Metal, and 
this was only adopted after a careful Btudj of tin Bubjed 
by the engineers of that company. 

In Fig. HO we give an illustration of a one ston 
building in course of construction on this system for 
Morse & Whyte Co., of Boston, Mass. This building was mi 
several built for this company, and the photograph ^i> tak 

coat of cement plaster had been applied. 





A CONCRETE. FENCE 

I\ connect ion p ith tin building of the 
shops of the Rapid Transit Subi 
Company, >houn on tin- adjoining 
page, there has been erected i reinforced 
concn i bmit directlj upon 

tainin^- wall surrounding tin yard of the 
plant. The illustration clearl j shows the 
method of construction, 
method of solid partition const ru 
is followed, bj put! 

up in* tai studs 1 1" "ii i 
tap, to m hieh K\ p arid' d 

bed. W 

di^tane. - of ". ' 

memh i iched la 

th< studs, and the 1 hoi 

■ .-it moii 
The result was .■ 
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LEHIGH VALLEY RAILROAD 
SHOPS 

SAYRE, Pa., being practically the physical centei 
of the Lehigh Valley Railroad system, the com- 
pany decided to erect the new shops with a view 
to centralizing the building and repairs of motive 
power, and under the able direction of Chief Engineer 
W alter (,. Berg and plans of Architect E. De Bevoise 
Brown, have ..bout completed the largest, most modern 
and up-to-date railroad shops in the United State-, if 
notin the world. After spirited competition, Expanded 
Metaj and Concrete roofing was adopted In the Chief 
Engineer and Merritt & Co., of Philadelphia, were 
awarded the contracts for this work, there being nearly 
ten acres of the same: Mr. F. 1). Hyde, No. 7 Easi 
Forty-second Street, New York City, being the gen- 
eral contractor Cor the main locomotive shop, black- 
smith shop, storehouse and lavatory buildings; James 
Stewart .V Co., of Pittsburg, the general contractor, 

^S^?4|S£aarai^-- *• - - - 

a#st • ■ £ sir^xss-^ TSi-ak sr 




Figure 80 

general contractors for the ash 
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Engineering Uses of Expanded Metal 
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N the preceding portion of this catalogue the use of Expanded .Metal in building construction has been 

described and illustrated in as full detail as seems needful ; other references have also been made indicating the 

- great extent and variety of purposes for whirl, the material has been adopted throughout this country. In 

e succeeding pag s we will make an effort to indicate, in a limited space, the use thai has been made of it in engi- 

erine structures other than buildings. In a word this unique material bas a wide field as a reinforcing element ot 



th. 



neering 



concrete and may be advantageously applied wherever concrete is used. The limit of its possibdities, therefore, 
has not been approached, and for this reason, thai which is shown is merely suggestive; .ndicating actual 
accomplishment as a means of pointing to what may yet be accomplished. It ma, also be said i» this connect™ 

that the laws governing it- use from a scientific standpoint, as 
given in the early pages of this book, when properly applied will 
make possible the solution of mosi even problem likelj to arise. 




SEWERS 
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Figm 



Commissio! . •'■ «• cart ful i i ition of 



t | lr building of sewers having a greater capacit) than saj a 

circle :i' ,,, diameter, it scarce!} ever occur* thai two different 

instances furnish the same conditions, hence the sewer engineer 

has a constant problem before him in A signing. In one instanc* it's 

., of difficult} to be overcome in construction bj virtue of the 

surrounding circumstances, and in another it's internal pressure, in 

another it's external pressure, while in still another il is a question 

of carrying capacity with tin least depth. So that anj combination 

f materials which enables him to overcome the most conditions is a 

matter of the greatest importance. In Figured we sho* a not infn 

qU eni difficulty, one ot th< first which Expanded Metal enabled the 

engineer t<> overcome. In the case in question th difficult] wai that 

of insufficient depth to alio* a fill on top of tl.. sewer to prevent 

■ l- r i r ti .vLi- Th. case in ooint i Boston, when Mi'- 

bursting, due to water pressure at the initial end »t the sewer. II* ca 

William M. Brown, Chief Engineer of the Metropolitan - 
the subject, induced to make a trial of re- 
inforcing tin- conduit cover with Expanded 
Metal. This was accomplished as shown 
in the illustration, and although il has been 
in use for more than four years, no in- 
stance of bursting has occurred. 

I,, Figure 88 is shown another con- 
dition occurring in Ne* Jersey. In thia 
case it was a question of large capacitj with 
a shallo* sewer, requiring also a top as thin ^ 
as possible. This difficulty whs overcome ij^ 

bj the engineer, Mr. Lemuel Loner, in the 

town of Hackensack, V J. The design 

shown in the figure indicates the simple 

manner in which his trouble was do™ ai 

with. 
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In Figure 84 is shown an illustra- 
tion of a private sewer, or what is prac- 
tically so, which was built some years 
ago by the Lackawanna Steel Com- 
pany, at Buffalo, N. Y. It is termed 
by them a "return water drain," being 
used by them for the purpose of dis- 
charging water from the rolling mills 
and other parts of their extensive 
plant. It carries all kinds of surplus 
liquids from their factory grounds to 
the river. The dimensions are indi- 
cated on the drawing, aside from its 
length, which was nearly one mile. As 
indicated, this was built on old ground 
over which a very considerable fill of 
earth was laid, upon which railroad 
tracks and buildings were located. The 
engineer who designed this construc- 
tion was Mr. C. R. Xehcr, and the de- 
sign was approved by Mr. C. C. Conk- 
ling, engineer for the Lackawanna 
Steel Company. 

A very unique combination of Expanded Metal and concrete was made use of in the construction of the 
Boston Subway. In the portion of this tunnel which runs under the river, connecting the city of Boston proper 
with East Boston, a distance of 1,500 feet, it was necessary to furnish a special scheme of ventilation. This was 
done by suspending what might be termed a curtain, hung from the top of the arch and attached to the two 
sides of the tunnel. This v\;in needful to furnish an opportunity to carry off the foul air in the tunnel by means 
of fan- built at either end, the air being drawn through openings in the curtain, which was constructed of 3' A 'No. 
10 Expanded .Metal, imbedded in li" of Portland cement concrete in the proportions of 1 to 3 of cement, sand 
and very finely crushed rock. There was used in all 75,000 square feet of metal. 




Figure 84 
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In Figure 85 is shown a cross -« ction of a m werde- 
signed by Jas. H. Puertes, Sanitarj 1 \ 

York City, and constructed bj S. M. Neff, oft] 
city, in 1 [arrisburg, Pa. Tin- sewer is some three mil* - 
in length and « ,| to take tin- place of an old 

irhich had been in u* for man] . i1u \ 

hen< instruction wi n many. The 

details of the illustration give the manner of 

led M • 




In 1 - ' B6 and Figure Hi) are shown two illus- 
trations of a n inforo d concreb - 9 1 r al Wilmington, 
Del., which was designed bj T.Chalklej Katton. This 
1 wma 7,500* in length, a portion of which had an 
internal diameter of <)' .<*". anotfo r portion (>' fi". and 
m varying sia a down to V W". Ik purpose wastocarrj 
to tidewater th. 

' on of the city, amounting to <>\. r 600 acn 
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In Figure 87 is shown a 
cross-section of a sewer built 
in the Borough of Brooklyn. 
by Henry R. Assarson, Chief 
Engineer of the Department 
of Sewers, of that borough. 
This portion of the sewer was 
in reality an extension of a 
large circular sewer which had 
to be carried out on an espe- 
cially constructed pier in or- 
der that the sewerage be de- 
livered free from mud and 
sand and emptied into tide- 
water. A portion of this dis- 
tance was through the middle 
of a street, so that it was im- 
possible to build it of the 
original diameter. It became 
therefore, necessary, in a sense, to flatter out 
pile pier wide enough to carry the triplicate m 
by the use of 6" No. 4 Expanded Metal. 
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In Figure 88 is shown a very unusual location for ■ wwer. This occurred in the year 1903 in the citi of 
Newark, \. J. A verj important improvement was being D \\ H I 

were lowering their tracks for a distance of about two miles through that city. 

tance it was necessan to co operate with the city authorities in tin dis] _ | 

accomplished in the unique manner shown by this illustration, namely the build _ 
taining walls of the railroad company's open-cut construction. 
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Figure 89 



In Figure 86 is shown a cross-section 
through a marsh where its size was the largest 
indicated on page 46, and is will be seen in the 
illustration the concrete at the crown was only 
8". In Figure 89 is shoi* n an illustration of the 
manner in which this was constructed. This 
section through the marsh extends above the 
natural surface of the ground and has so far 
had no covering of earth. Notwithstanding 
it has been subjected to heavy poundings of 
ice resulting from the breaking up of the ice 
of the Brandy wine River, no damage lias oc- 
cui red to it. 

In the large section of the sewer indicated 
a single sheet of 6" No. f> Expanded Metal 
was placed around as indicated, two inches 
from the inner surface, its position being care- 
fillh maintained by the men in construction. 



Tllr economv of construction as well as the very desirable results have entirely satisfied the authorities under 
whose supervision this work was carried on. 

In connection with the construction of sewers in general, we desire to invite attention to the possibilities of 
Expanded Metal as a medium of facilitating the construction and minimizing the cost of special features per- 
tinent to sewage systems. To illustrate, there has recently been erected at Newton, Mas... a sma U, reinforced 
concrete sewage pumping station, fully described in the "Engineering News" of June. 11, 1904. The station 
complete, including the machinery, cost $6,700; it was erected to avoid the construction of S,600 feet of trunk 

*™Z ^i^ eStlmat€d C ° Si ° f $45 '° 00 ' Which WOuld have been to ° S reat a burden upon the property owners of 
the thinly populated district benefited by the system. The capacity of the pumping plant is sufficient to pro- 
™*e tor the natural increase in population for many year, to come, and should it eventually be necessary to replace 
the pumping plant by the trunk sewer, the saving will have been $500 per annum for this indefinite peridd of 
;; ;( ; S I ™ S j de W f* oi the ^'^ are ~»J eight inches thick and are of concrete reinforced with Expanded 
„ * nd yiU ;- and the floor ^ stem - Enforced with Expanded Metal. It is an excellent illustration of the 
-all things that are money savers and the principle is applicable to many other similar feature, of sewage 
systems. * & 



In Figure J)<> is shown another 
use of Expanded Metal by Chief 
Engine* r Ass arson, of Brooklyn, 
in the construction ni a roof over 
a sewer outlet. At this point also 
it was in cessary t,» widen out and 
lowerthelineof the roof covering. 
This was done by the use of shal- 
low beam, laid at different 1. vels, 
the whole being encased in con- 
reinforced with Expand 

Metal bet We. n the beam-. 

Iii other work similar to the 
above, Expanded Metal was 
riz., m the Atlan- 
tic Avenue Improvement in 
bYooldyn Borough, where the 
Long Maud Railroad tracks 
Wi v l lowi I. d. n. oi isitating 
n manholes and 







Figure 90 
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Figure 91 represents a very heavy rein- 
forced water culvert, constructed a few 
years ago by one of the railroad companies 
ot fcheWest. In this there was a necessityfor 
minimum thickness of concrete, and hence 
the use of two layers of Expanded .Metal, 
the crown of this arch being so constructed 
as to carry railroad traffic without injury to 
the culvert. 

Scores of other instances, with illustra- 
tions, might be furnished showing the use of 
Expanded Metal in the construction of con- 
crete sewers under varying conditions, in all 
parts of the United States. 
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WATERPROOFING CONCRETE 

FOR waterproofing concrete surfaces that are subjected to slight or intermittent heads of water the '"Silves- 
ter Process" has been used with success on some of the fortification works constructed by the government 

engineers. The method of mixing and applying was as follows; Thoroughly dissolve : ,' pound of shaved 
Castile soap in 1 gallon of water, also dissolve 1 pound of powdered alum in 4- gallons of water. The walls should 
be dry and the soap wash applied first, at a boiling heat, being laid on with a flat brush and not allowed to froth. 
After the soap wash has been on about twenty-four ho urs and is thoroughly dry, the alum wash is applied in the 
same manner, being at a temperature of about 65 . This also should be allowed to dry for twenty-four hours be- 
fore a second coat is put on. In a few cases one coat each of the two mixtures have been sufficient, generally two 
or three coats of each are necessary to make the concrete impervious to water. The application of the process gives 

the concrete a uniform color and generally improves the appearance. 

A WATER CONDUIT 

"N Figure 9^ is shown an illus- 
tration of the use of our ma- 
terial in a water-carrying con- 
duit, built similar to one heretofore 
shown. This water conduit is a part 
of the Philadelphia water supply 
system and connects what is known 
as the Torresdale Filter plant with 
the pumping station. This section 
is 10' in diameter and is 850' in 
length. The water in this conduit 
is under 20' head. In this case one 
layer of ci" No. 1- extra lieaw 
metal was used. 

This work was constructed under 

tin supervision of Mr. John W. 

Hill, Chief Engineer of the Bureau 

of Filtration, City of Philadelphia. 
Figure 02 
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FILTER BEDS AT PHILADELPHIA 
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IN Figure WJ is shown a section of one of 
the filter beds which constitute a part of 
the Torresdale plant. In this instance, as 
in several others of these beds, Expanded 
Metal was used to reinforce concrete in form- 
ing the bottom of the filtration bed itself. This 
was necessary owing to the unreliable and un- 
certain ground in which the bed was to be 
laced. It was considered wise to make a 



monolith of the entire bottom of this bed, 
which had to carry not only the weight of the 
water, but had to support the columns carry- 



ing the roof. 



of the water filtration system for the City of Philadelphia, more tl 
used, furnished by Moms. Merritt & Co., of that city. 



In the construction of these filtration beds, 
water conduit, and other parts and connections 
ian one million square feet of Expanded Metal was 



SEWAGE TANK 

THE accompanying illustration, Fig- 
ure 94. is a cross-section of a sew- 
age tank erected al Hanover, Pa., 
from designs made by the City Wastes Di- 
posal Company, of N • w York City, C. 
Everett Hill. Chief Engineer. The tank 

j- 78' long and 35' wide, and the roof is 

supported by ten brick piers 17" by 17". 
spaced al 1-i' centers. 'Flic concrete is 6" 
thick, reinforced with 3" No. 10 Expanded 
Metal covering the whole area. Additional 
strips of the same metal °/ wide run from 

Bide tn side, and from end to end of the 

tank across each line of piers, bedded near 
the surface at each point of bearing, and 
sagging hit wiiii. nearly to the bottom of 
ili. slab. 

This scheme of construction for tin 
purpose in this case proved to be entirely 
satisfactory, and has been used since by the Name company in other work throughout the country. 
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CONCRETE TANKS 

QUITE a variety has been accom- 
plished in the building of reinfora d 
concrete tanks, these having been 
l*n i It m various forms for different 
uses. The illustration herewith, shown in I 

95, i- made from a photograph tak< n in 
the plant of the Oxford Pap< r ( iomp 
Rumford Falls, Maine. Them tanks, thirty in 
number, average W in height and 14' in di- 
ameti r. In their construction hot h . 
and durability u. ri accomplished. Tht j 
made at a less price than had previous!} fo 

■ for uood tanks for thi lami purp 
*alli i onlj (i" thuk. and 

ced irith double la] I 

pandi d M< tal Tht \ hav< prov< d 
in < u m 11 | 

, Mi Ja II \\ . 
I I N i 
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COAL POCKETS 



COAL pockets varying in size and style of con- 
struction have been built in various parts of 
the country for several of the most important 
industries. There are shown on this page two quite dif- 
ferent in type. First, Figure 96 represents one of the 
coal pockets at Lowell, Mass., built for the Merrimac 
Manufacturing Company. These were built under the 
personal supervision of John W. Pead, general man- 
ager of the company. They were designed and con- 
structed by the Eastern Expanded Metal Company, 
o\' Boston, whose work was done under the supervision 
of J. K. Worcester, of the same city. This coal-bin or 
pocket is not at all like the modern coal-bin. It is 
simply a rectangular box, coal being dumped into it 
from cars on an elevated track. It is then taken out 
at appropriate openings in the bottom. 
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RAPID TRANSIT SUBWAY COAL POCKETS 

IN Fieure 97 is shown a diagonal section of on, of the large coal pockets erected in the power house of the 
* Rapid Transit Subway Company of New York City. An illustration of the power hous, is shown on page 
40 Ther. are seven of these ami pockets, similar in design and having a total capacity ot 15.000 ton,. I hey 
are located near the to,, of the building, 60' above the boilers, and the latter are supplied directly from the coal 
sockets bv a system of chutes. As may be >-n from the accompanying illustration, the construction counts ot 
sties of segmental arches of concrete reinforced with Expanded Metal and supported by I beams at regular 
* nterva ls Cinder concrete *as used throughout, except that the interior or wearing surfac* consists of a grann- 
ie finish about one inch thick. The eoal pockets of the new power station of the General Electnc ( ompany a 
" , . . N Y having a opacity of about 2,200 tons each, are constructed ... a similar manner, excepl that 

posited in the coal pockets by a continuous conveyor, which also removes the ashes from the bmlers, thus forming a 
complete and compact plant. 
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Figure 98 



BRIDGES 

IN bridge construction Expanded Metal has been 
adopted in all parts of the country, and is now 
being used Largely in all types of highway bridges. 
We sliuu in connection herewith several illustrations in- 
dicating various methods for its use. In Figure 98 is 
illustrated a use for the material which ha. been adopted 
h\ tli, engineers of the State of New York for all small 
highway bridges, or what might he termed culvert 
bridges. In that State road improvement has advanced 
very rapidly and for the hundred- of small culverts or 
bridges, the standard type of construction consists of 
concrete or .tone bearing walls across which is built in place the concrete slab reinforced with heavy Expanded 
Metal. In the illustration in question is shown an end elevation, as well as a section. 

In Figure 99 is shown a highway bridge erected 
in Allegheny County, near Pittsburgh, under the su- 
pervision of T. W. Paterson, engineer of county roads. 
This bridge is built on a skew of SH degrees, the 
rise of the arch is 4' 1", and the span of the bridge is 
20'j It was one of the first bridges constructed of Ex- 
panded Metal and concrete in this country. 

In Figure 100 is an illustration of the use of Ex- 
panded Metal for t\w reinforcement of bridge piers 
and retaining walls. The location of this bridge is at 
Sea Girt, \. J., and the bridge was built in 1899 by 
the Berlin Iron Bridge Company. The bridge proper 
consisted of steel girders with a wooden floor, but the 
bearings and wing walls were all reinforced concrete 
lhl8 was deemed desirable at the time because of the 
Ml W VV Colpitis, Assistant Chief Engineer fad that the bridge was located close to the sea and a 

Kansas City, Mexico & Orient Railway, in an heavy tide made- the use of wooden wing walk ira- 

' Nl1 article on th< subject of reinforced concrete practicable. 

for r<li, road structures, says regarding abutments: 
■■' n " ■**"« effected h\ th< lis, f steel concrete over 
f' lam " « masonrj i M abutments is verj great, 

[l "ng K) ,m r a nt, and there seems little 
permanencj and lessened 
tnd maintenance will be a larg 
general adoption in th« 
■ *hich contemplate 
►rkswith 
K I 
M - gated tin Bubjcd 

id< 

~^ — ' — 

n loo 
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In Figure 101 is shown an illustration of a con- 
crete bridge, reinforced with Expanded Metal, erected 
at Santa Monica, Los Angeles County, in California. 
It is on the line of the Southern Pacific Railroad, and 
was constructed on the Expanded Metal Concrete sys- 
tem, designed by Mr. C. Leonardt. 

The Western Expanded Metal and Fireproofing 
Company, who furnished the material for this work. 
have also secured its adoption in many other important 
enterprises along the Pacific Coast, It is being largely 
iiM'd in the construction of sugar houses, as well as in 
other like enterprises of note. 



Figure 101 



In Figure 10°. is given a view from the 
under side of a highway bridge over the tracks 
of the Erie Railroad, in Newark, V J. The 
structure was designed to carry two lines of 
electric railway cars, carriage ways, and side- 
walk. The floor beams were 15" Fs spaced 6V 
apart. The lower flanges of the roadway floor 
beams were wrapped witli Expanded Metal 
latji and after the concrete arches had been 
put in, the under surface, including the floor 
beams, were plastered solidly with cement 
mortar. This was the first type of this style 
of bridge, built under the supervision of 
Mason R. Strong, bridge engineer for that 
company, since which time (1899) nearly 
every bridge along the line of the road has 
been built on the same system. Besides, this 

type of construction was adopted by the State Engineer of the Railway Commission of New 
used on other roads as well. 




Figure 102 



York, and has be<n 




Figure 103 



In Figure 103 is shown an illustra- 
tion of the use of Expanded Metal for 
the reinforcement of concrete in a bridge 
now in the course of construction in the 
City of New York, being an extension 
of the famous Riverside Drive. The 
new section extends along the eastern 
shore of the Hudson River, and this 
bridge has to carry a driveway across 
an intervening street forty feet in width. 
The details show the manner- of elimin- 
ating a large volume of concrete by the 
insertion of Expanded Metal. Designs 
for this work were made by F. Stuart 
Williamson, Consulting Engineer of the 
Department of Public Works, New York 
City. 
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Figure 104 



DOCK WALL 

THE accompanying illustration, Figure 104, 
represents the use of Expanded Metal in 
the construction of a concrete retaining 
wall in Boston. The work was done by the Fitch- 
burg Railroad Company, on plans approved by the 
United States Government, at the Charlestown 
Navy Yard. 

The heaviest sheets of Expanded Metal made 
were used in this instance, the purpose being to pre- 
vent breaking of the concrete mass by the contact of 
heavy vessels against it. The scheme was very 
successful, and has been adopted in other Navy 
Yards in the country. 

Similar methods have been used in the construc- 
tion of retaining walls, wing walls, face walls and 
abutments by a great many of the leading railroad 
engineers, and the universal verdict is that a most 
satisfactory wall is obtained at a greatly reduced 
cost as compared with plain concrete or masonry 
walN. A very economical wall may be built by in- 
troducing buttresses at proper intervals and con- 
necting them with a comparatively thin face wall of 
reinforced concrete, thus following a practice in 
vogue among French engineers. 

Expanded Metal is suitable for all of the 
above-mentioned purposes; it also provides a better 
distribution of metal, and is more readily applied 
than any other form of reinforcement. 



IN DOCK CONSTRUCTION 



THE accompanying il- 
lustration. Fig 
1 05. represents the 
use of Expanded Metal as 
adopted hv 1 1 o w a r d ('. 
Holmes, Chief Engineer of 

tin Dock Department, San 
Francisco. I n tins instance he 
lias used Kxpanded Metal in 
the encas< men! of piles, \\ Inch 
arc < I ri v i n two or more in a 
cluster, a> well as tor the 
tin Moor of the 

dock piop. r. As u HI !>»■ seen 
in t! panying illustra- 

tion the steel work of th< 
tire structure ia incased in 
ooncn U . 'This same t \p 

! the 

\s docks 
bllfll S Porto 

Rio 
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Figure 106 

POWER HOUSE HOT WELLS 

r N Figure 106 is shown an illustration of one of the twenty "hot wells" recently constructed in the immense 
j . power house of the Rapid Transit Subway Construction Company, New York City. These wells are a part 

of the enormous system in this power house, and, as in all other parts of the work, the best of everything was 
used. These wells are operated under heavy pressure at times, and hence the necessity for the best of reinforce- 
ment and the use of Expanded Metal. 




DRY DOCK 



IN Figure 107 is shown an illustration of work 
built by Mr. Holmes, in San Francisco. This 
shows the new dry docks erected at Hunter's 
Point, California. In the picture is shown the 
steamer "Siberia/' Expanded Metal was used 
throughout the side walls and the bottom of the 
dock. 



Figure 107 



COAL SHAFT LININGS 

A WORK of unusual importance has been ac- 
complished by the engineers of the D., 
L. & \Y. Railroad in the anthracite coal 
fields which they control in Pennsylvania, namely, 
the lining of coal shafts. In thi^ peculiar part of 
their important work, wood has been the only ma- 
terial in use since the opening of the mines, but 
it was ascertained later that concrete reinforced 
with Expanded Metal could be used for the pur- 
pose with economy, as well as guaranteeing perfect 
safety and permanency. In many of the mines 
quicksand and other unstable materials have to be 
contended with, so that a rocklike crib formed by 
these materials proved very effective. 
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Figure loS 



A LIGHT HOUSE 

HE Mile Hock Lighthouse and Fog 

Signal Station, at the entrance to 
San Francisco harbor, is of steel and 
concrete. It is 90' in height above mean tide- 
water. In the accompanying illustrations, Fig- 
ures 108 and 109, are shown a cross-section 
through the -tore room, and a vertical cross- 
section. In tins construction, which was car- 
ried out by the United States Government, the 
concrete was laid in a permanent steel mould 
formed of three-foot courses of steel plates, 
|" thick and about 8' long. Each course of 
plates was assembled as the concrete was laid, 
and is anchored to the concrete by two courses 
of crooked horizontal holts, 18" long, S' apart. 
The inner ends of these bolts project through 
a continuous sheet of Expanded Metal parallel 
to the plates and 12" inside of it. The result 
of this combination is certainly what might he 
called a most durable and permanent construc- 
tion. 

The plans and specifications were pre- 
pared and the construction supervised by Mr. 
Thomas H. Handbury, Lieut.-Col. Corps of 
Engineers, United States Army. 
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CONCRETE FACING 

\ response to frequent inquiries in regard to finished concrete surfaces, we quote below a few of the meth- 
ods recently adopted on various works throughout the United States. On the fortification work at 
Newport, R. I., the forming for all exposed vertical faces is made of planed, tongued and grooved 



boards against which wet concrete, which is used 
throughout, i> placed directly. As each layer of con- 
crete is deposited, an ordinary garden fork is thrust 
down the inside face of the forming, so as to work the 
Stone hack, leaving a thin film of liquid mortar against 
the boards. There must be no openings through which 
the mortar may escape: with this precaution a smooth, 
hard and uniform surface is obtained, which is very 
satisfactory for that style of work, while the cost is 
nominal. Prof. Baker refers to a practice employed 
by the Wabash Railroad of washing concrete struc- 
tures with a thin mortar made of cement and plaster- 
of-paris, which produces a marble-like finish. 

In the "Engineering News" of February 4. 1904. 
Mr. H. H. Quimby, member American Society of Civil 
Engineers, describes at length the method used on the 
city bridges of Philadelphia. Briefly, the forms are 
removed while the concrete is "green" and the cement 
is w.-ishod off cither with a hose or scrubbing brush, 
thus exposing the aggregate. The nature and color of 
the finished surface is dependent upon the aggregate 
used, therefore by a proper selection of the latter the 
"i n» ral effect IS under the control of the designer. 




Figure 109 
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STAIRWAYS AT WORLD'S FAIR 




Figure lln 

and concrete, built in position, carried on wooden piling 
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N Figure 110 is shown on a very small 
scale the use of Expanded Metal as ap- 
plied to the construction of the ap- 
proaches to the Fine Arts Gallery, World's 
Fair, St. Louis. As will be seen, there is a se- 
ries of short stairways connected by inclines 
of a low gradient instead of continuous steps. 
These inclines arc slabs of Expanded Metal 

and framework. 



CONCRETE. COLUMNS 

THE reinforced column illustrated in Figure 112 possesses two interest- 
ing features. First,it is doubly reinforced: vertically, with rods, and 
laterally, with hooping made of Expanded Metal. Concrete when 
subjected to excessive compression without lateral support usually fails by 
oblique shearing. The hooping holds the concrete in place, preventing a 
separation of the particles and compelling each to perform its full share 
of the work by acting in unison, thus materially increasing the ultimate re- 
sistance of the whole. Columns have been built in this manner which sus- 
tain from 50 to 100 per cent, greater compressive loads than similar unre- 
inforced columns, and are more economical than either steel or cast iron. 
In the second place, the Expanded Metal hooping is wrapped with 
metal lathing, so that the cylinders thus formed may he placed in position, 
filled with concrete and a cement finish put on in practically one operation, 
without the use of moulds or forms of any kind. In short, it is a fireproofed 
column possessing the elements of economy and strength in a greater de- 
gree than any other form. Expanded Metal cylinders of any desired diame- 
ter, ami wrapped with metal lath, may be made at the factory and shipped 
complete ready to place in position and fill with concrete. There are 221 
of these columns now being erected for manufacturing purposes in a build- 
in e in Brooklyn, N. Y. 



POWER HOUSE 
FLOORS 

N Figure 111 is an illustra- 
tion of the use of Ex- 
panded Metal adopted sev- 
eral vears ago by tin- well-known 
engineering firm of Sanderson 
& Porter, in the construction of 
the Queens Borough Electric- 
Light and Power Company's 
hint it Ear Kockaway, N. Y. The following extract is taken from an article in the "Engineering News": 
P a " ' ^The ffround here offered a very poor base for foundations, and it was necessary to excavate to a depth 
f in' or more to hardpan. Upon this' concrete bases were laid V wide, IS" in depth, and running the entire 
^ H >f the building These bases were spaced (Y to 7', center to center. A sectional plan and elevation of the 

i n , ,.', of Expanded Metal, and then by another layer of concrete. Upon tins was placed a 
3 WrTf Expanded Metal and then the addition of V .ore of concrete completed the floor. 
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Figure 113 

DOCK BUILDING IN NEW YORK 

FIGURE 113 is iron, a photograph recently taken of new pier No. 60, North River, New York. This pier 
» 1 000 feet in length and 100 feet in width, and is one of many being constructed by the Dock De- 
parent oi New York City for the constantly increasing foreign traffic and the demand from Trans- 
at J antic Lines tor larger facilities. 

'" ^ -• -»«■; *« -™ - b- the adjoining pier, No. 61, the pier proper is built on piles with heavy ti,„- 

, ", , 7 1 • 7 r ft " ':*' ° Skb ° f ""«* 6 " «**• "**«* •«. Expanded Metal, the purpose big to 

umte the entire hundred thousand feet of area in one monolithic slab. 

The work was designed l,v the Dock Department, of which John R. Bensel is Chief Engineer 
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REINFORCED CONDUIT AT NEWARK, N. J. 



IN \ u'\\ of a doubt still existing in the minds of 
some engineers as to the ability of reinforced 
concrete sewers or conduits to successfully with- 
stand interna] pressure due to a head of water, the 
following description and accompanying cut of the 
Newark, N. J., conduits are given. The data was ob- 
tained through the courtesy of Mr. Morris R. Sher- 
rerd, Engineer of Water Department. Newark, N. J., 
,-md detailed information is given in the report of the 




Figure 114 

Tenth Annual Convention of the American Society of 
Municipal Improvement in a paper written by Mr. 

Sherrerd. 

There has recently been completed in Newark 4,000 
feet of single and 1,500 feet of double 60-inch con- 



duits built of concrete in the proportions of l'M:5 
reinforced with 3" No. 10 Expanded Metal. At times 
the conduits are subjected to pressure resulting from 
a head of 45 feet. Before finally adopting the rein- 
forced concrete form of conduit, sections were built 
and subjected to pressure. Referring to these ex- 
perimental sections Mr. Sherrerd states: "A section 
of single and a section of double were built. The 
double conduit was built practically as a monolith, but 
the construction of the single conduit was interrupted, 
and a horizontal joint was made in the section. Both 
of these sections were tested under hydraulic pressure, 
wooden heads being bolted to the ends so that the 
sections could be filled with water. The single conduit 
gave way at the horizontal joint under a pressure 
supposed to he about 15 pounds, the pressure being 
accidentally applied before the time set. The double 
conduit was tested up to 85 pounds, which was as much 
pressure as could be obtained with the heads used. 
The concrete showed no signs whatever of weakness, 
and this section has been incorporated as part of the 
permanent work." The engineer also states that after 
a little experimenting the conduits were built in mono- 
lithic masses as easily as they could have been built in 
any other way, and that an expansion joint was made 
at the end of each day's work, which was approxi- 
mately 30 linear feet. These joints opened perhaps 
1-32 of an inch without serious leakage. A careful 
comparison of costs was made in which it was found 
that the reinforced concrete conduits cost $5.95 per 
foot for a single line and $11.75 per foot for a double 
line of 60-inch conduit as against $14.00 per foot for 
single line and $28. 00 per foot for double line of 
east-iron pipe of the same size, exclusive of excavation 
in both cases, and that a total saving of $40,000 was 
effected bv the use of reinforced concrete. 



FOU ND ATION S 



IN the development of footings and foundations in 
general, where from the nature of the soil it is 
necessary to increase the bearing area and at 
the same time economize space, the practice has ad- 
vanced from the old style of wooden crib work through 
numerous stages to plain concrete and footings ot 
steel rails or beams imbedded in concrete. These two 
forin^. while possessing infinite advantages over the 
preceding methods, are nevertheless susceptible ot 
further improvement. In footings of steel beams in- 
cased in concrete the latter is merely a binding and 
protecting material, in many cases reinforced con- 



crete is preferable and decidedly more economical than 
the steel beam form, as in the former Hie metal may 
be placed to work to the greatest advantage in resist- 
ing tensional stresses and the concrete is utilized for 
resisting compressive stresses. In every instance the 
introduction of Expanded Metal in connection with 
the beams may be shown to be a decided benefit toward 
securing both an equalization of the load and an i 
nomical construction. In plain concrete footings the 
projection of the footing courses are comparatively 
small, necessitating ;i series of courses to obtain the 
desired spread. This in turn requires a greater depth 
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of concrete, more excavation and in many 
cases valuable cellar space is occupied by the 
footing courses. All of these disadvantages 
may be eliminated by the introduction of Ex- 
panded Metal reinforcement into the concrete. 
Generally speaking, a reinforced concrete 
footing designed for given conditions of load- 
ing will be approximately one-fourth the 
depth of a plain concrete footing designed 
under the same conditions and will cost from 
15 to ^5 per cent. less. In addition ther< is 
saving of space and increased safety, the un- 
reliable tensile strength of plain concrete hav- 
ing been replaced bv a reliable tension member 
of metal. 

In foundations where piles are driven and 
capped with concrete, inserting Expanded 
Metal materially reduces the thickness of con- 
crete and insures an equal distribution of 
pressure. 

In many instances where continuous and deep 
foundations would otherwise be necessary, clusters of 
piles may be driven or piers erected, at suitable inter- 
vals, and i he latter spanned by comparatively shallow 
reinforced concrete girders, upon which the super- 
structure may be erected din-ct, resulting in a sub- 
stantial saving of time, labor and material. 




EXPANDED METAL SPECIALTIES 

IN previous pages there have been shown many 
illustrations descriptive of the uses to which the 
larger proportion of the product of five Expand- 
ed Metal factories in this country is put. In the erec- 
tion of buildings, this material is used in almost every 
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Figure 115 

portion of the structural parts thereof. It is also being 
largely used in the equipment and furnishing of main 

classes of buildings. It has been used in many as 
guards for windows, for enclosures of elevators and 
stairways, and in other instances as railings. It is used 
in many large factories also to enclose a portion of 
each floor, which constitutes a tool room or stock room 
for valuable materials. 

We show illustration herewith of a very large use 
for the material in the construction of lockers for -the 
us<> of employees. For this purpose Expanded Metal 
has been in use about five years. These lockers have 
rapidly displaced the old style wooden lockers and are 
also taking the place of wire lockers. The old-style 
wooden locker, consisting of a solidly enclosed box. IS 
rarely built where owners have anything hk< a cornet 
idea of up-to-date methods. The wooden affair soon 

becomes foul and breeds vermin, making them unfit 
receptacles for even factory use. Wire lockers, al- 
though they afford ventilation, are not secure, as the 
wires can be pressed aside and the contents of thr 
locker removed. This is not trm of tin Expanded 
Metal locker because it is impossible to open the joints 
between the various meshes without entire destruction 
of a panel, and this cannot be done without the ii-. 
of some very heavy tools. These lockers are open on 
all sides to admit th _■■ • disinfectants, light and 
air, and .i- th entin affair is mad* of iteel then 
\' r\ little opportunity for lodgment or absorption of 
ms of anj sort. 
In Figure 11~> is ^i\«n an illustration of i iH ol 

locker- installed in th» Union Station of tin Pennsyl 
vania Railroad, at Pittsburgh, Pa. 

Figure 1 16 n pn -< nti ■ ilightl} dinfi n nt pnu 

in the u* "l ruled Metal fur oftiet and factor] 
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Figure ill 

use. This is an illustration of a file case which was 
built for the Cambria Steel Company, of Johnstown, 
Pa. Valuable papers, when kept in dark and damp 
places, soon are destroyed from lack of ventilation, and 
eases of this sort overcome these disadvantages as well 
as make possible the locking up of file cases which may 
contain documents of more or less value. 

Figure 117 illustrates how a large railroad com- 
pany furnishes the best toilet facilities and locker room 
for its employees. This represents a view in the shops 
of the Union Pacific Railroad, at Omaha. An indi- 
cated in the illustration, the room devoted to this pur- 
pose is all light and airy. Messrs. Merritt & Co., 10^4 
Ridge Avenue, Philadelphia, have been making a 
specialty of these lockers and their present output 
averages over 3,000 per month. They also are pre- 
pared to make Expanded Metal into any desirable form 
in the way of case-enclosure work. 

In Figure 118 is shown an illustration of a tree 
box made from %" mesh of Expanded Metal, which is 
(>'/ in height and 12" in diameter. It makes a very 
strong and secure guard for the 
protection of trees against the bit- 
ing horse, as well as the lad with a 
new knife. 

These instances, illustrating 
the varied uses of Expanded Metal 

mesh, might be multiplied ad lib. 

The desirableness of a sheet of 

mesh which, without rim, frame or 

border, enables its use will suggest 

many opportunities for practice to 

any mechanical mind- The sheets 

in any mesh can be furnished in 

any size desired, and are easily ^B 

bent into any form desired for cs-**- > r - *Z 

* i „„ Figure 118 

pecial use. * 




I 1 will not be amiss, on this, one of the 
last pages of this catalogue, to re- 
capitulate and put into a single chap- 
ter the varied uses to which Expanded Metal 
has been put in some of the most important 
enterprises in and around New York. Just 
at this period, and while reinforced concrete 
may be said to be in its infancy, it is inter- 
esting to know that in practically all of the 
world-famous engineering enterprises Ex- 
panded Metal has figured in a large degree. 
It might be mentioned that during the last 
six years in the building of new and in the 
rebuilding of old buildings in the Brooklyn 
Navy Yard, Expanded Metal has been introduced in 
almost a score of buildings. 

In the erection of the New York Edison Com- 
pany's famous Waterside Station, Thirty-eighth street 
and East River, 200,000 feet of Expanded Metal was 
used in the floors and roofs. 

In the Rapid Transit Subway construction this 
material has been used in practically every department. 
In the manholes of the main subway more than 100,000 
feet has been used. It was practically used exclusively 
in the construction of the power house referred to else- 
where in this catalogue, also in the repair shops, in the 
sub-stations, as well as in the passenger stations. 

In the Manhattan, or Elevated Railway system, 
many hundreds of thousands of feet of our material 
has been used in the erection of the special features, in- 
cluding hot-air ducts, hot wells, floors in subway sta- 
tions, repair shops on elevated tracks, etc. 

In the North River tunnel, being built for strict 
car use, it has been used in the construction of man- 
holes and other similar work. 

In the vast improvements being made- by the New 
York Centra] Railroad in their terminal system large 
quantities are being used. 

Likewise in the tunnels and other improvements 
to cost $4-0,000,000, by the Pennsylvania Railroad. 
Expanded Metal is an important factor in the rein- 
forcement of concrete. 

It is also being used exclusively by the Subway 
companies (in the construction of manhole covers), 
whose conduits carry all of the telephone and tele- 
graph wires in the city. 

The New York Telephone Company make use of 
it in large quantities in their construction department. 
Expanded Metal lias not only been used by all 
of these large concerns in the reinforcement of con- 
crete, but in many other ways, as indicated elsewhere. 
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THE manufacture of Expanded Metal is rap- 
idly extending to the various countries of 
the Continent, and unfortunately for indif- 
ferent linguists, new names are being manufactured 
as well. For instance, we have "Metal Deploye" in 
France, "Streckmetall" in Germany, "Traliccio Di 
Lamiera Stirata" in Italy, "Tragnetzbleck'' in Rus 
and "Metal Desplegado" in Spain. Large quantities 
of Expanded Metal are being used in India also, but 
it is noted with a feeling of gratitude that as yet no 
one has had the temerity to attempt the native nomen- 
clature. 

Our friends of the "other side" have not taken up 
the fabric without careful investigation and having 
subjected it to rigorous tests. In London the dis- 
tinguished firm of Fowler & Baker made, during 1896, 
exhaustive tests of concrete slabs reinforced with Ex- 
panded Metal. Details of these tests will gladly be 
furnished upon application and the following quota- 
tion from their report gives a general idea of the re- 
sults: "This summary shows that the use of Ex- 
panded Metal in the case of 3 ft. 6 in. span incr< 
the strength of a flat concrete slab from six to eight 
times the strength for carrying an uniform load that 
it would have if made without Expanded Metal; and 
in the case of the 6 ft. 6 in. span the strength is in- 
creased to ten and eleven times." 

In the reconstruction of the Elswick Works of 
Armstrong-Whitworth Company, after their partial 
destruction by fire, Expanded Metal was used through- 
out. It was not selected, however, until searching pre- 
liminary tests had fully demonstrated its worth. These 
tests were made before a select committee of the North- 
ern Architectural Association (England) and have been 
summed up as follows by Mr. A. ('. Davis, F.C.S. : 
"The New Expanded Metal Company have 1 reason to 
be particularly proud of this achievement, as not only 
in the satisfaction of so eminent an engineering firm, 
who, unlike most principals, were personally able to 
appreciate the splendid character of the work, but in 
having given satisfaction to Mr. Rich, who ranks 
among those who are absolutely at the head of the 
profession in the North of England." Tic Expanded 
Metal floors in these shops carry lathes and other ma- 
chinery used in turning out the heaviest kind of ord- 
nance manufactured by the Armstrong- Whit worth 
( Company. 

The most conspicuous of the many examples of the 
use of Expanded Metal in Scotland is the Granton 
Gas Work- erected by the Edinburgh and Leith Cor- 
poration Gas Commissioners. The entire floor system 
i- constructed of concrete reinforced with Expanded 
Metal, including the foundations for the retort set- 
ting 



EXPANDED METAL ABROAD 

In the Paris Exposition more than 1,000,000 
square yards of Expanded Metal were used in the 
erection of building- and bridges, the most notable 
being the Mining and Metallurgical building, the 
Roval Hungarian pavilion, the Imperial Russian pa- 
vilion and the Pont Ah zander III across the Seine. 

A similar list may be given of buildings in which 
Expanded Metal was used at the Glasgow Exhibition 
of 1901, the Cork Exhibition of 1902 and the Earl's 
( onrt Exhibitions. 

The New Central Bridewell Gaol, erected in Dublin 
several years ago. is constructed entirely of concrete, 
the floors, roof and stairs being reinforced with Ex- 
panded Metal. The general effect, while naturally 
severe, is handsome, conveying at the same time an 



impression of great strength. Another handsome 
building in Dublin in which Expanded Metal floors, 
partitions and ceilings were used throughout, is the 
Royal Victoria Eye and Ear Hospital, of which 
Messrs. Carroll and Batchelor are the architect-. 

The Pont Ilyssos, Piraeus, Greece, is an attractive 
and substantial looking bridge 90 feet long and 26 
feet wide, constructed in three equal spans. This 
bridge is entirely of reinforced concrete, Expanded 
Metal being used for reinforcing the decking and side- 
walks and round rods for reinforcing the beams. The 
hand rails are of Expanded Metal, producing a de- 
cidedly finished appearance to the structure as a 
whole. Upon completion the bridge was subjected to 
,( severe test by the government engineers. 

Metal lathing and plaster construction in some one 
of the various forms is quite popular in India. Its 
use in all classes of buildings is reported, from the 
ornate pavilions of the Delhi Durbar to a large num- 
ber of laborers' dwellings along the line of the Bengal 
and Nagpur Railway. Many officers* quarters in Rom- 
bay constructed of steel frames, Expanded Metal and 
plaster present a pleasing appearance and are in keep- 
ing with the surroundings. This method of construc- 
tion is particularly adapted for the buildings of an 
army post, by reason of the rapidity of erection, the 
added protection against fire where the facilities of 
extinguishing a conflagration arc comparative 1 v 
crude, the co>t of repairs being comparatively insig- 
nificant and the possibility of producing quarters that 
will harmonize with the fortifications as well as the 
natural features of tin post. 

We may also add that by the use of a hollow wall 
such as i^ illustrated on page 23, an air space of any 
desired width may be obtained, which prevents damp- 
ness and condensation, adding greatly to the com- 
fort of a house at all seasons and permitting all pip- 
ing and wiring to be concealed, if SO desired, without 
any dang* roue results. 
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CONCRETE MIXTURES 

CONCRETE is composed of a matrix, which may 
be either a Portland or natural cement mor- 
tar, and an aggregate of either sk^ shells, 
hrokm brick, cinders, gravel or broken stone. Widely 
varying proportions art- used for mixing concrete in 
_;. neral practice, and in many 
cases the quantities are gauged 
in m> crude a manner as to re- 
sult in a w iste of material and 
indifferent concrete. 

The proportion of matrix 
should slightly exceed the 
voids in the aggregate, so that 
each particle of the latter may 
be entirely covered with mor- 
tar. It In, therefore, evident 
that the proportion of voids 
in the aggregate, to be used 
in each particular case, should 
be ascertained in order to se- 
cure the best results. This is 
simply done by filling a vessel 
of known capacity, level full, 
with tin loose aggregate, hav- 
ing previously thoroughly wet 
the latter. Then pour in as 
much water as the vessel will 
contain, and divide the vol- 
ume of the water poured in by 
the volume of the vessel, the 
quotient will represent the 
proportion of voids. The 
mixture may then be propor- 
tioned accordingly, which will 
not only produce a better 
grade of concrete, but fre- 
quently affect a material -ax- 
ing over tiie common method 
of arbitrarily adopting one of 
the usual proportions, regard- 
less of the nature of the in- 
gredients. In general, for 
both sand and stone, the par- 
ticles should vary in size, 
within certain limits, so that 
the smaller sizes shall partly 

fill the voids of the larger, thus forming a stronger 
conC ret( with a Less amount of cement. No hard 
and fast rules can be laid down for mixing con- 
crete, either by band or by machinery; the main 
object is to secure a thorough mixture of the ingre- 
dients at a reasonable cost. Machine mixing is un- 
doubtedly superior, and is usually adopted whenever 



it is practical to do so; the mixing machine, however, 
does not relieve one of the responsibility of exercising 
the proper precautions dictated by experience and 
common sense, one of which is constant and competent 
supervision of the mixing. 

There has been more or less controversy as to 
the superiority of wet or dry mixtures. Hie concen- 
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sus of opinion of a majority of engineers seems to 
favor a surplus of water, and recent experiments and 
experience indicate quite clearly that wet mixtures 
offer better protection to imbedded metals and is con- 
sequently preferable for reinforced concrete. 

Another distinct advantage of a wot mixture is 
that it may he placed at le^> cost than a dry mixture. 
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